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^ COMPLETE WITH RACK 


20"x26" PICTURE • 36 RCA TUBES • EASTMAN KODAK PRO¬ 


JECTION SCREEN • < 1.9 BAUSCH & LOMB PROJECTION LENS 


• 30 KV FLY-BACK POWER SUPPLY * ANTENNA • PICTURE 6 


SOUND I.F. FACTORY WIRED & TUNED • DUMONT INPUTUNER 


PROJECTION 

TELEVISION 

IN ASSEMBLY FORM 


TERMINAL HAS BIGGEST STOCK of 
BEST BUYS IN TELEVISION KITS, 
PARTS ond ACCESSORIES! 

TELEVISION assembly KITS, com¬ 
plete With all pons, tubes,, etc. with 
foctory wired Ond tuned R.F ond I.F. 
sections. 

TA-IO, 10" Model, net 229.50 

TA-12, 12" Model, net.259.50 

TA-15. 15" Model, net.349.50 

CHAMPION Models, some os obove 
but with famous DumOnt Inputuner. 

10" Champion, net.273.10 

12" Chompion, net. . 303.10 

15" Champion, net 393.10 

DUMONT INPUTUNER—R.F. section 
which tunes continuously from 44 to 
216 Me., complete with tubes ond 

dial 58.65 

Picture Ond Sound I.F. Strip—foctory 
wired Ond aligned. With 13 matched 
RCA tubes, your cost ... .77.25 

SARKES-TARZIAN—New 13 chonnci 
R.F. tuner, complete with tubes 31.75 
RCA—populor 13 channel R.F. front 
end, complete with tubes 44.10 

Bousch & Lomb Television Projection 
Lens, f 1.9, with mounting ring, for 
use with 5TP4 tube. Net price 135.00 


For reolism, clarity, definition ond 
BIG SCREEN Televiewing, the pictures 
produced by this unit have no eQuol' 


This screen is absolutely flat, pre¬ 
cluding curvoture distortion onywherc 
in the picture. Picture tones ore true 
block, grey ond white—high in bnl- 
lionCe, yet absolutely glare-free! 


Eosy to ossemble! Everything is sup¬ 
plied, including prewired high voltoge 
power supply, DumOnt Inputuner, 
wired and pretuncd 13 tube I.F. strip 
for picture ond sound, precision 
Bousch Ond Lomb f I 9 projection 
lens, Eostmon Kodok projection screen, 
mirror. 36 RCA tubes including 5TP4 
projection tube, speciol dipole with 
reflector ond 60 ft. cooxiol Icod-m, 
12" hcovy duty RCA PM speoker. 
push-pull 12 wotts oudio, rock ond 
picture frome os illustrated, all ports, 
wire, hordwore, etc. Big easy-to-fol¬ 
low monuol of instructions gnd sche- 
motic doto prepored and edited by 
renowned John F. Rider, Publisher. 

The list price of the P-520 kit is only 
$1299.00, with odequote morgins for 
Television Service-Dcolers, Write us 
todoy for speciol dealer price! 


aOOD SI^VLATEO ^ETAL 
ENCLOSVHE EOF ABOVE KIT 
AVAtLABLE AT 
SLIGHT EXTRA COST 

VISIT OUR TELEVISION DE¬ 
PARTMENT. SEE AND HEAR 
ASSEMBLED TELEVISION KITS 
IN OPERATION. 

FREE! Write today for our Big, New 
TELEVISION Kits & Ports CATALOG! 


TERMINAL RADIO CORP. 

85 COUTLANDT street • NEW YORK 7. N. Y. 
WOrth 4-3311 CabU Addr»n: TERMRAOlO 
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Ab part of my Course I send you tbe speaker, tubes, chassis, 
transformer, loop antenna, etc., to build this modern, powerful 
Radio Receiver I In addition, I send you parts to build many 
otber real Radio clrcuitR, like tbe Signal Generator, Radio Tester 
and Superheterodyne Receiver pictured below. You use this 

material to get practical 
^ - Radio experience and to 

^ make EXTRA money 6xing 


neighbors’ Radios in spare 
time. Mail coupon below 
for complete Information ! 


You Build and Experiment 
WithtliU MODERN RADIO 


fuluri for Trained Men is Bright 
in Radid, Television, Electronics 

lt'» probsbb" easier to get started In 
Radio DOW than ever before, beranse the 
Itndlo Repair Kuainess is iMtomiug. Trained 
Radio Technicians also find profltuble op- 
‘loit unities in Police, Arlntion, Marine 


r Oo you want a sr<K>d-pay job in the 
fast-growing Radio Industry—or your 
own money-making Radio Shop? My 
train-aUhome method has belp^ hun¬ 
dreds of men with mo previoug e^pe- 
riettce become qualifted Radio Tech¬ 
nicians. Mail the Coupon and >'ou*ll get 
a Sample Lesson and my 64-page book, 
'‘How to Be a Success in RADIO-Tele* 
vision-Electronics," both FREE. See 
how you get practical Radio experience 
at home, building, testing Radio cir¬ 
cuits with BIG KITS OF PARTS I send! 

Many Beginners Soon Mate EXTRA Honey 
in Spare Time While Learning 

Tlie day you enroll I start sending 
EX'TRA MONEY manuals. You learn 
Radio principles from im’ easy-to-nnder- 
stand, illustratrd le«nons—^PRACTICK Mhat 
you leuni with parts I send-08K 
knowledge to make EXTRA 
money nxing neighbors' Radios ^ 
in spare time while still learn- ■ 
ingl From here it's a short step V 
to yntir own fulhtinic Radio m 
Shop or a g( .rJ Radio job! 


port unities in Police, Ariatton, Marine 
Radio. Broadcasting, Rndio Manufacturing. 
Public Address work. Think of eren 
(/rcater opportunities a.s public demand 
for Television, FM, Electronic device's con¬ 
tinues to (trow. Oct the facts on .ill these 
opportunities. Send for FREE books now! 

Find Out What NRI Can Do For You 

Mail Coupon for Sample Lesson, "Oei- 
ting Acquainted With Rweiver Servicing,'* 
and my FREE <M-p*ge l>ook. li,’s packed 
with facts aliout l(n<lio's opportunities for 
jpn. Read the details about my Course. 
Read letters from men I tralnetl, telling 
what they are doing, earning. See how 
quickly, easily you can 
— ~ started. No ob- 


J. E, SMITH, errsident 
National Radio InfttHut* 


'Pu Mikts t60 1 

juBJe -- j WIek Plus Bcflut 
Radio 

j'W 5 ^ \ Serviceman 

Kf for The 

^ I Adams Ap- 
pliance Co. 
Amnowget- 
05 ting $60 a 

week, plus bonus and over¬ 
time.'—W. A. ANGEL, 
Blythesville, Arkansas. 

- Hn** Notfcltii 

I 

r IpHw; "1 knew 

I |r y ! n o t h i n g 
about Radio 
I ^ ' j when 1 en- 

I 1^ - roiled. I am 

doing spare 
time work. I 
have more than paid for 
my Course and about 
$200 worth of equip¬ 
ment.” RAYMOND 
HOLTCAMP, Vanda lia, 


SikVlCiltG 




1 Success I 

2 - mWlK® 


You can get 
this training 
under G, I, Bill. 


MR. J. E. SMITH, President, Dept. 8KX 
National Radio Institute, Washington 9, D. C. 

Mail me FREE Sample Lesson and 64 'page book. (No 
salesman will call. Please write plainly.) 

Age.. 


Name. 


Address. 
City. 


...Zone... .. 

□ Check if Veteran 


Good for Both-FRiE i 


My Course Includes Training in 

TELEVISION • ELECTRONICS 

FREQUENCY MODULATION 


UMmuuauo 
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MEMBER AUDIT BUREAU OF CIRCULATION 

ABC PAID CIRCULATION 6 MONTHS TO PEC. 31. 
^0X,68B. tPubtiohcri Statement) PRINTED 
FOR OCTOBER ISSUE — 180,000 


This year—the same as every year 
— Solm' is first to give television 
service men the most needed devel¬ 
opments in electrolytic capacitors. 

Keeping pace with the fast-mov¬ 
ing television industry, SOLAR'S 
new Type DY-TV series dry elec¬ 
trolytic capacitors assure depend¬ 
able operation under the severest 
demands of modern television,.. 
permit high temperature opera¬ 
tion with no sacrifice in long life 
or electrical characteristics. Inves* 
tigate SOLAR and you’ll buy 
SOLAR next time —every time! 
Write today for catalog. 

SOLAR CAPACITOR SALES CORP. 

NORTH BERGEN, NEW JERSEY 


TELEVISION 
ELECTROLYTICS 



RADIO-ELECTRONICS for 
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bacomas your propartf. 
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TELEV1SI0NJLECTR0NICS 
SHOP METHOD HOME TRAINIH6 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today's unlimited opportunities in Radio 


f R** ^ 


Good Jobs Await the Trained 
Radio Technician 


Vou are needed in the ^reat, modern Radio, Television and Elec¬ 
tronics industry! Trained Radio technicians are in constant anil 
growing demand at excellent pay —in Broailcasting, Commi^ica- 
tions. Television, Radar, Research Laboratories, Home Radio 
Service, etc. National Schools Master Shop Method Home Study 
course, with newly added lessons and equipment, can tram you 
in your spare time, right in your own home, for these exciting 
opportunities. Ouv method has been proved by the remarkable 
success of National Schools-! rained men all over the world. 

You Leorn by Building Equipment with 


Lessons 
and 
Instruction 
Material Are 


Up'ta-date, Procticol, Interesting. 


National Schools Master Shop Method Home Training gives you 
basic and advanced instruction in all phases of Radio, Television 
and Electronics, Each lesson is made easy to understand by nu¬ 
merous illustrations and diagrams. All instruction material as 
been developed and tested in our own shops and laboratories, 
under the supervision of our own engineers and instructors, A 
free sample lesson is yours upon request-use the coupon below. 



Stondard Rodio Ports We Send You 


Y<»ur Nationiil Srhunls Course includes 
not only basic theory, but practicai 
traininU :is well— (iMr-n hft doitty. 
We send you mniplete standard enuip- 
nient of professional iiiiality for build¬ 
ing various experimental ami test 
units. You advance stop by step until 
ytiu are able to build the modern su¬ 
perheterodyne tet-eiver shown above, 
whieh is yours to keep and enjoy. You 
perform more than 100 experiments—► 
build many types of circuits, siirnal 
peneiator, low power ratlio transmit¬ 
ter. audio oscillator, and other units. 
The Fres- U«»ok.s shown ntsive tell you 
more about it- -send for them today ! 


You Gel This and Other Valuable 
Information in the Free Sample Lesson: 

1. B-isjc fieeciver Circuits and How They are 
Used. 

2. Connlruetlon of the Antenna Circuit, 

3. How Energy is Picked Uii by the Aerial. 

4. How Signal Currents are Converted into Sound. 

5. How the Tuning Condenser Operates. 

C. How the R-F Transformer Handles the Signal, 
and other data, with rtiaorams and Illustrations. 


Both Home Study and 
Resident Training 
Offered 


APPROVED FOR 

VETERANS 

Check Coupon Below 


Now! NEW PROFESSIONAL MULTITESTER 
INCLUDED! 



This versatile tewting instrument is portable 
and complete with test loads and batteries. 
Simple to opera to. accurate and dependable. 
Yon will be able to quickly locate trouble 
and adjust the most delicate circuits. You 
can use the Multitester at home or on ser¬ 
vice calls. It is designed to measure AC and 
DC volts, current, resistance and decibels. 
You will be proud to own and use this 
valuable professional instrument. 


GET THE DETAILS—SEND THE COUPON 


NATIONAL SCHOOLS 

LOS ANGELES 37. CALIFORNIA EST.}905 


MAIL OPPORTUNITY COUPON FOR QUICK ACTION 


NAti»A»l 0e«l. RC-IO. f*Mte wi a gottcMA 

4000 S. FlguffM, Lm Angrier 37 . Cadil. 

M*U me FEKE the booki lOMitloued is youi Mt icdiuUnt » **13010 Itiftoo of 
your oouidc. T undMuUiaU no MlKiaan will caU ce mt. 


NAME . AOS. 


ADDHB8S 


CSS . « 0 N». OTITI. 

□ CliRfk btr» If tf WdrjM Wttt It 


OCTOBER. M4B 
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EERING INSTITUTE 

m'i-'riuf* Instruction Si1927 



Who Will Get the Better Job? 


The Serviceman Who Looks Ahead Will Get Ahead 


Don’t play blind man’s bluff with your future! 
Aie \ou, like many other professional servicemen, 
so wrapped up in your present routine work that 
you are losing sight of where you will be tomor- 

I’OW ? 

Look at the successful serviceman. You’ll find 
^at he’s the fellow who looked and pUunted ahead. 
Today, as a member of the great radio-electronic 
industry, you have opportunities that few men 
e\ er enjoyed in the past. Your future success can 
be assured by the plans tjou make fodai/. 

The radio industry is expanding so fast, that it 
is doubtful any serviceman can truthfully say he 
has kept pace with all the major developments. 
Thou.sands of new men have joined the ranks of 
the radio industry creating new competition for 
you. New developments create demands for more 
advanced technical ability. You can’t afford to be 

Send for and read our 24<pBf7e booklet that explains our 
ae]f>tmprovement proKrnm- -our courses and what we 
can do for you and your future. CREI courses are still 
available at pre-inflation prices and today pive you more 
thorouph instruction service per dollar than ever bef<ire— 
on convenient terms. It costa you nothinp to read the 
facts. Please write today. 


Capitol Radio 
Engineering Institute 

An Accredited Technical institute 

Dept. RC-10, 16th & Pork Rd„ N.W., Wosh. 10, D.C. 
Unmch Offices : New York (7) 170 Broadway ‘San Francisco (2) 760 Market $t. 



a “pre-war model”. You must “re-tool” your tech¬ 
nical knowledge in order to keep pace. 

If you are wise, you will look ahead and start 
now to increase your technical ability with the 
thorough, practical technical training for which 
thousands of prolessional servicemen have en¬ 
rolled with CREI since 1927. This is real, honest- 
to-goodness practical engineering training that 
leads to better jobs presented b^^ modern radio, 
electronics and television, and Wurity in the 
knowledge that you are capable of coping with 
tough problems. 

CREI courses are still available at pre-inflation 
prices and today give you move thorough iusfmtc- 
Hon service per dollar than ever before—on con¬ 
venient terms. It costs you nothing to read the in¬ 
teresting facts. Please write today. 

VETERANS; CREI Trainlnc h Available Under the “G.l." Bill! 


mail coupon for FREI BOOKLET 


CAPITOL RADIO ENGINEERING INSTITUTE 

161h and Park Road, N, W.., Depl. RC-10. Washington 10. D. C. 

uenilfmen; Please send your free booklet. *‘CREI trainini? for 
your better job in Radio-Electronics.’* toirether with full details 
of your home-study training. I am attaching a brief resume of 
my experience, education and present position. 

Cheek field of greatest interest: 

□ PRACTICAL RADIO-ELECTRONICS □ PRACTICAL TELEVISION 

□ IROADCASTING □ AERONAUTICAL RAOlO ENGINEERING 

□ RECEIVER SERVICING □ INOUSTRIAL ELECTRONICS 

NAME ____ „ _ 

STREET ..... . _ _ 

CITY ZONE STATE 

□ I AM ENTITLED TO TRAINING UNDER G. I. BILL. 


RADIO-ELECTRONICS for 
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HERE'S 

THE 



You build this com¬ 
plete lb-range AC- 
DC test meter set¬ 
up. 


i show you how to 
build this speoker 
tester and mony 
other instruments. 

You build, test and 
trouble-shoot this 
powerful b-tube so- 
perhet Radio. 


FREE 


SAMPLE LESSON 

AND BIG CATALOG 


See how quickly and easily you can get your start 
in Radio, Electronics* Television with Sprayberry 
Tr.aining. Just fill out, clip and mail the coupon 
NO\V for mv big FREE book and FREE Sample 
Lesson. No obligation. No salesman will call. Read 
all the facts about Sprayberry Training—then 
decide. Take the first step TODAY — rush the 
coupon to me. 

VETERANS: Approved for G. I. Training under 
Public Laws l6 and 346. Check coupon and mail 
today for complete facts. 


SPRAYBERRY ACADEMY OF RADIO 
Fronk L. Sprayberry, President 
ROOM 20108, SPRAYBERRY BUILDING. PUEBLO. 


I’LL TRAIN YOU AT HOME—BETTER—FASTER 

by Putting You to Work with Your Hands 

In chis picture I show you exactly what you'll get from me during your Sprayberry 
Radio Training. This actual photograph speaks for itself! Spraybery Radio Training 
is really COM PLETE—\ siari you with interesting, easily understood basic knowledge 
and I keep the mailman busy bringing you valuable Service Manuals, profitable usi- 
ness Builders, extra helps and bookstand 8 Big K;fs of Actual Ratho Equrpment! My 
course is practical and down-to-earth. You get my personal help every step of the way. 
My method is BEST for you—because you train argely by vvorking with your hands— 
building, testing, irouhle-shooting with parts 1 supply. With these kits you 
powerful 6-tiibe siiperhet Radio, a big 16 -range test meter and perform over 17 5 
Other fascinating practical experiments. 


Shortly after vou enroll 1 send you my famous 
BUSINESS BUILDERS that help you get and do 
profitable neighborhood Radio Service Jobs while 
learning. These jobs pay well, and pave the way for 
a Radio Service Business of your own. 

All branches of Radio. Television and Electronics 
are booming! Trained men are needed NOW! I’ll 
prepare you for your own profitable Radio Service 
Business or a big pay radio job in double quick 
lime. You learn at home in spare time—you keep 
your present job while getting set for the future. 

My course is so perfectly planned—so easy to 
grasp and understand—you need no previous 
knowledge or experience of Radio or Electricity. 
Get the facts now—find out what Sprayberry Radio 
Training Can do for you. Mail the coupon below 
and by return mail I ll rush my big book, ’*How To 


Make Money In Radio, Electronics and Tele¬ 
vision” that cells all about Sprayberry Training. 
I’ll also send you a Sample Lesson, ‘‘How To 
Read Radio Diagrams and Symbols”—all FREE. 
You’ll read many letters from successful Radio 
men I’ve trained—and you can decide for yourself 
what Sprayberry Training holds in store for you. 

LOW COST COMPLETE TRAINING 

Sprayberry Training is surprisingly Low In Cost 
—and if you desire, convenient monthly payments 
Can be arranged. This is COMPLETE, Up-to-Date 
training—covering Radio Repairing, Television 
and F.M., Industrial Electronics and niany other 
new developments. Sprayberry Trained men 
really know Radio. This is training that sticks 
with you and makes money for you. 



COUPON 


I prank L. sprayberry. President 
I SPRAYBERRY ACADEMY OF RADIO. 

I 20IQ6 Sprayberry Building. Pueblo. Colorodo 

, Rush my FREE copies of ’'How To Moke Money In Radio, Elec- 

I trOnics ond Television ” and ‘ How To Read Rodio Diagrams ond Symbols. 


I address. AGE. 

1 CITY. ZONE. STATE. . 


Q Check here if o YeferOn 


OCTOBER, I 948 
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The Preferred Radio Buying Guide 


Address, 


City .Zowf. 


.State. 


It's ready for you—the new 1949 ALLIED Radio Catalog! 
Get the Radio Buying Guide that's the first choice of thou¬ 
sands of expert service technicians, engineers, soundmen, 
Amateurs, builders and experimenters. The new ALLIED 
Catalog—Radio’s largest and most complete—brings you 
180 pages packed with the widest selections of the newest 
and finest equipment, at today’s lowest, money-saving prices! 
Here’s everything in radio for everyone in radio: new^ Tele¬ 
vision and home receivers; radio-phonos with new Dual- 
Speed Changers; packaged Sound Systems, high-fidelity 
sound components and P. A, equipment; latest Amateur 
receivers and station gear; test instruments; builders’ kits; 
thousands of parts, tubes, tools, books—the world’s largest 
and finest stocks of nationally known equipment.Take ad* 
vantage of ALLIED’s speedy, expert shipment and the 
personal attention of seasoned old-time radio men. Get 
the details, too, of radio’s most liberal Time Payment Plan, 
Write today for your FREE copy of ALLIED's newest and 
greatest Catalog—the preferred Radio Buying Guide! 


LARGEST STOCKS • QUICK, EXPERT SERVICE 


Send for your FREE copy of 
Radio’s Most Complete Cotalog. 
Use the coupon below—NOW! 


r 


THt woni»'^ 

LAKOBST 




SUPPLY 
HOUSf ♦• 


□ Send FREE New 1949 ALLIED Catalog. 


Name 


Radio’s Leading 
Buying Guide .... 


ALLIED RADIO CORP. 

833 W. Jackson Blvd., Dopt.2rK 8 
Chicago 7, Illinois 


WORLD’S LARGEST STOCKS 

Everything in roefio for everyone In 
radio! ALLIED's huge stocks are the 
world's largest, including complete 
lines of all leoding makes of parts 
and equipment. Get everything you 
need from one dependable central* 
ized source — ALLIED RADIO! 

TELEVISION & HOME RADIOS 

See ALLIED'S outstanding selection 
of new Television sets, new table 
model radios, FM-AM combinations 
with new Dual-Speed Automatic 
Changers. Save on these radio 
models—the choice of expertsl 

AMATEUR STATION GEAR 

You'll find everything you need for 
your shack in the new ALLIED Cat* 
olog. See a/I the latest releases in 
receivers, tronsmitters, parts, station 
equipment—the biggest and most 
complete listings in Ham radio! 

NEW SOUND EQUIPMENT 

Packaged, ready*to-use Sound Sys¬ 
tems; omplificrs guaranteed for one 
full year; high-fidelity sound com¬ 
ponents; everything in speakers, 
mikes, P. A. accessories, intercom 
and recording equipment—hcod* 
quorters for Soundmen! 


I 


RADIO-ELECTRONICS for 





















(]i!nlily tools iinci radio e(]ni|nnent snpjdied \vitli 
the (‘ourse. Diirinji his studies lie asseuihles, wires 
and tests a iiioderii 6-lube,, 2-ljand receiver, 

Loiij: before Ids last lesson, the average student 
is in a position to start making his training pay. Aiul 
l)y the time he completes the course, he is well 
e(piipped — in knowle<lge. tools and radio parts — 
for a good job in ra<lio or a profilalile service 
luisiness of his own. 


The HegiNNEH in li vdio no longer has to sLUinhle 
over technical explanations — or si<leslep invoKed 
theories—in ae<|uiring the training he needs to 
become a suc(*essfiil repairman. 

These are cartdully worked out lor him in clear, 
simple language in a new home-study cour^se <le- 
veloped by International Correspondence Scliools. 

Hut tlie student doesn’t stop here. He puls 
principles and theory to work —using professional 


New LC.S* Course 
Simplifies Radio Training 


INTERNATIONAL 
CORRESPONDENCE SCHOOLS 
Box 2881-G, Scranton 9, Pa. 


Without cost or ohligaliori [tleasi* scud inu full iiifor* 
malioii oil the courses liclorc ivhirh I have iiiarked \. 

□ RADIO SERVICING (w ith troining equipment) 

O Radio, General D Electrical Engineering 

r~l Radio, Operating D Lighting Technician 

r~l Electronics D Procticol Electrician 

r~l Procticol Telephony d Business Administration 

I I Telegraph Engineering d Salesmanship 


I'hoPr who want lo ttiakf* jiooJ in Had to — wito wati! a coiifso tlial 
is complete, np-to-darc. cxficinely practical — would do well to 
mail thii» coupon. ])«> it TNOw! 


Nnino _ 

Adfiress 

City 

Age Ocvnimliun. 
Ernplifyetl hy 


State 
(P'oriring 
_ Hours 


AM. to. 


PM. 


Special tuition rotes to members of the Artnrd Fortes. Enrollment under C.l. Bill and i\L. 16 
approved for World Wor II Veterans. 


OCTOBER 


9 4 8 
















Spork Plugs artf minto- 
ture broadcasting sta* 
tions, send signafs that 
interfere with radio 
reception, distort tele¬ 
vision. The New Awto- 
lite "Resistor" Spark 
Plug reduces this in¬ 
terference.* 




AUTO-UTE 


SPARK PLUG 

Here’s How It 
Works to End 
Interference 

The "Resistor" octs 
to dampen the spork 
plug radio signal to 
an acceptable level* 
while still delivering 
the full high voltage 
dischorge required to 
ignite the fuel. 



Auto-Lite Igrnition Enfcineers, working 
with leading automotive manufacturers, 
have developed the new Auto-Lite **Re- 
sistor” Spark Plug with this built-in 
resistor that reduces spark plug inter¬ 
ference.* Remember, the “Resistor” also 
helps deliver smoother idling, improved 
economy, longer electrode life. Dealers 
are being supplied as rapidly as pos¬ 
sible. Write for Booklet M-1186 
for full information. ! \ 

THE ELECTRIC AUTO-UTE COMPANY 
Toronto, Ontario Toledo 1, Ohio 

♦Under 35mv/m from 540 k.c.lol50 m.e.ot 50 ft, 

Tuna in “Suspansa,” Thursdays, 9:00 P. M., E. T., 
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NEWTV STUDIOS win be construct¬ 
ed by the American Broadcasting Com¬ 
pany in New York, Robert E. Kintner, 
ABC vice-president announced last 
month. The building to house the studios, 
billed as the largest in the country, will 
provide 2 million cubic feet of usable 
spacf. The principal studio will be 200 
I feet long and 100 feet wide, with a 45- 
foot ceiling. Soundproof translucent 
panels will divide the studio into smaller 
j ones hut, when not in use, will be 
dropped hy motor controls into slots 
built below the floor. 

A NEW MAGNETRON which in¬ 
duces so much heat that laboratory 
workers become feverish and nearby 
eggs and pencils explode was announced 
last month by General Electric. The new 
tube operates at 1,000 me. Its 50-kw out¬ 
put is said to be the greatest amount 
of power ever produced at this ultra- 
high frequency. Water cooling is used. 
According to G-E scientist Dr, R, B. 

I Nelson, experiments are still being car- 
' ried on to determine how much power 
can be developed at 1,000 me. 

STRATOVISION service will be in¬ 
augurated on a regular basis in Pitts¬ 
burgh if an application made last month 
for a channel is granted by the FCC. 
Westinghouse Radio Stations, Inc., filed 
a request for Channel 8 to he used by 
an airplane to broadcast TV signals 
over a 250-mile-ra(lius about Pittsburgh. 

Successful Stratovision demonstra¬ 
tions (reported in Radio-Craft recent¬ 
ly) show that major technical problems 
have been solve<i. The new service would 
be the first link in a nationwide chain 
of airborne TV stations. 

THE CANADIAN TAX of 25'/. on 

radios and electrical products was re¬ 
moved last month. The excise levy, ac¬ 
cording to manufacturers and dealers, 
reduced sales to a very low figure. The 
only tax now remaining on radios in 
Canada is the 10'/ sales tax. 

RADIOTECHNICIANS hold the first 

“Town Meeting’* of the 1948-49 season 
in New York City on September 27, 28 
and 29, Harry Ehle, chairman of the 
Town Meetings Committee, announced 
last month. 

The meeting will follow the general 
lines of the first Town Meeting of Radio 
Technicians held in Philadelphia last 
January. Several modifications have 
been worked out as a result of experi¬ 
ence gained at that meeting. 

The program will bring the techni¬ 
cians who attend the meeting up-to-the- 
minute instructions and data on tele¬ 
vision servicing, as well as information 
designed to make their lives easier as 
independent businessmen. 

The New York gathering will be fol¬ 
lowed hy a Town Meeting at the Hotel 
Bradford in Boston, November 15, 16 
and 17, and by others in Atlanta in 
January. Los Angeles in March and 
Chicago in April if present plans are 
carried out. 


TRANSISTORS may cause important 
changes in Army communications equip¬ 
ment, predicted Major General S. B. 
Atkin, Chief Signal Officer. The transis¬ 
tor (see last month’s issue) will do most 
of the things a vacuum tube will do but 
requires no filament battery. This could 
eliminate 25""^ of the weight of portable 
army equipment. Army tests are being 
carried out to determine where the 
transistors could be used, and how far 
they will prove practical. 

TELEVISION may i)e used by the De¬ 
partment of Agriculture to bring view¬ 
ers news and information of agricul¬ 
tural products, the Department an¬ 
nounced last month. The medium is the 
suijject of a study under provisions of 
the Research and Marketing act. The 
project will be conducted by the Agricul¬ 
ture Department’s radio service in co¬ 
operation with TV stations and net¬ 
works. 

NO TV NETWORK will conduct oper¬ 
ations from coast to coast for at least 
5 years, predicted Sidney Strotz, NBC 
vice-president, last month. He explained 
that transmission costs will |je prohibi¬ 
tive for at least that length of time. He 
predicted, too, that television station 
operation would continue to be a losing 
proposition, financially, for another two 
years, but after that time would be a 
profitable operation for all concerned. 

AN ELECTRONIC DETECTOR so 

sensitive that it can find metal impur¬ 
ities weighing less than one ten-billionth 
of an ounce was disclosed last month hy 
Westinghouse Research Laboratories. 
The device can do a job in 5 to 15 min¬ 
utes that would take several days with 
regular chemical methods. 

^\ illiam M. Hickman, physicist who 
developed the device, says it is a new 
application of the mass spectrometer, 
widely used in separation of atomic 
materials, detection of leaks in vacuum 
systems, and analysis of materials in 
synthetic rubber production. 



Loading sample chamber of mass spectrometer 
in preparation for an analysis of metal vapor. 
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RATS WIRED FOR RADIO are being 

used to measure the effects of electrical 
brain stimulation. Dr. Joseph A. Gen- 
gerelli of UCLA announced last month. 

A small radio receiver, consisting of a 
miniature crystal rectifier and wire elec¬ 
trodes, are i)laced within the rat’s head 
by an ingenious opeiation. High-fre- 
Quency pulses generated in the labora¬ 
tory are received, rectified and trans¬ 
mitted by an electrode to the pro])er part 
of the brain. The new method gives the 
rat freedom of movement for observa¬ 
tion in contrast to an oUler method of 
direct wiring. 

TELEPHONE RECORDING was au¬ 
thorized last month in Pennsylvania by 
the State Public Utility Commission. 
Subscribers will be provided by the tele¬ 
phone company with a connector to 
which they may attach their automatic 
voice recorders. According to the Utility 
Commission’s ruling, an ^‘automatic re¬ 
corder connector tone signal” must be 
furnished with the connector. This de¬ 
vice emits a brief tone signal every 15 
seconds to indicate that recording is in 
progress. Without such a warning, re¬ 
cording is illegal on public communica¬ 
tion lines. All customers will be required 
to release the telephone company from 
responsibility for any libel or slander. 

ROCKET TRANSMITTERS capable 

of sending scientific information from a 
rocket 72 miles above the earth were 
operated successfully last month at 
White Sands Proving Grounds, accord¬ 
ing to Science Service, The rocket was 
travelling at a speed of more than 2,800 
miles per hour. 

The telemetering device used the 
Aerobee system to transmit 24 different 
kinds of continuous information to 
ground-based recorders. The system was 
evolved during the war by scientists of 
Princeton and Johns Hopkins Univer¬ 
sities. 

ELECTRONIC MUSIC is due for 

greater develoi)ment and more artistic 
use, according to a statement made last 
month by Edgar Varese, di.stinguished 
composer. So far, says Mr. Varese, elec¬ 
tronic instruments have been made to 
play the role of ”frcak ersatz”, trying 
to imitate the sounds of conventional in¬ 
struments. But ordinary instruments 
were perfected many years ago and it is 
time that these tools of music were 
changed and imjiroved in step with other 
things in our modern world. 

Mr. Varese reports that electronic in¬ 
struments have been officially adopted 
in French schools. He has used them 
himself in comj)ositions, not to imitate 
violins and flutes, but as completely new 
and different sounds, with music written 
especially for them. 

The composer i)redicts that the de¬ 
velopment of electronic music will do 
away with the interpreter—the musi¬ 
cian—whom he calls a “deforming prism 
between the composer and the listener.” 
The hearer will press a button and the 
electronic instrument will reproduce the 
music exactly as the composer conceived 
it. 


TECHNICAL ADVICE will be given 
to government agencies and other 
groups by the Joint Technical Atlvisory 
Committee, formation of which was an¬ 
nounced last month. The Committee, 
which operates under the joint direction 
of the IRE and the RMA, will report to 
Dr. E. B. Shackelford, IRE president, 
and Dr. W. R. G. Baker, RMA director 
of engineering. Members were a])pointed 
on the basis of pi’ofessional standing 
irrespective of their commercial affilia¬ 
tions. The first chairman is Philip F. 
Siling of RCA, representing the IRE. 
Vice-chairman is Donald G. Fink, Edi¬ 
tor of Electronics, representing the 
RMA. 

One of the committee’s first jobs was 
the gathering of material on equip¬ 
ment availability and propagation char¬ 
acteristics for the u.h.f. spectrum, in 
preparation for the September FCC 
hearings on TV allocations. 

TAXICAB TELEVISION was inaugu¬ 
rated last month by Charles de Lome, 
a Chicago hack driver. Pas.sengers say 
reception is fairly good with very little 
interference from other vehicles or 
buildings, though the picture is a little 
shaky over the bumps. 

The set was installed by Motorola, 
Inc., as a promotion stunt. The company 
doesn’t expect many cabbies to buy sets 
(too expensive) but it ho])es the public 
will say: if television works so well in 
a moving car, think how much better it 
will show up at home! 

FOOD STERILIZATION by means of 

a 2-million-volt X-ray genei ator was de¬ 
scribed last month in the Jounml of 
Applied physics. The generator is capa¬ 
ble of producing either X-rays or cath¬ 
ode rays. 

Acting as a source of electrons, rather 
than as an X-ray machine, the pnera- 
tor is believed capable of subjecting five 
tons of food to the equivalent of a mil¬ 
lion units of X-ray energy during a 24- 
hour (lay. Electrons were found to be 
much more effective than X-rays in 
sterilizing food. Bacteria can be com¬ 
pletely killed with an ionizing dose that 
raises the food’s temperature only 2 
degrees. 

VOICE OF AMERICA broadcasts will 
reach more European listeners because 
of additional relays inaugurated last 
month by the BBC. The new service in¬ 
volves the use of five additional BBC 
transmitters to increase BBC relays of 
the American broadcasts from three to 
nine hours daily. As with the old 3-hour 
schedule, relays will include long-, me¬ 
dium-, and short-wave transmissions. 
The new service is in addition to the 
8-hour daily relay by the State Depart¬ 
ment’s own transmitters in Munich. 

RADIO AND TV COURSES will be 
offered this season by Columbia Uni¬ 
versity and NBC, according to a net¬ 
work announcement last month.Twenty- 
seven courses will be included and 17 
of the 21 instructors will be NBC staff 
members. 


IP PLEASE TEAR OIT 
THIS ADR. AS REMINDER 


radio 

I -mans^ 

i'^UIDE 


1001 


RADIO FACTS 
_ _ _ _AND FIGURES 

AUOElS RAtMOfflANS OUlOE— 914 Poj.., 633 inuf 
trolions, Photoi, WWng Ologronn, 38 Bio Chopt#r«, 
covoring Radio Theory, Conttrucf loo, Servicino, Includ* 
Ing Important Date on Oov«lopm«nf$ In T^ovitlon, 
Eloctronict ood Froqooncy Mo'dulatloi^ Review. 
Questions ood Aoiwert, Colculotlooi « Testing. 
Highly Endorsed—IndUpeofoble for Reody Reference 
ond Home Study* 

S4 COMPLETE • FAY ONLY $1 A MONTH 

Step up your own skill with the fMts 
yourtraoe. Audcis Mechsnlce Guides contain Prac¬ 
tical inside Trade Information in a 
Fully Illustrated and Eaiiy to Underat^d. Hla^ 
Endorsed. Check the book you want tor 7 days 
Free Examination. 

Bend No Mooey. NotUnc *0 P»y portm m. 

-CUT Here—'WS 

MAIL ORDER 

AUDEL, Publl*h«rs,49 W.23 St, fJI®v.** 

Pl«>oe oend mepettpatd ter FREE eXAMIHATIOM booka 
markod (ill below. If I doclde to ko«p tbom I ear m to 
meli SI In 7 Oev* on oech book ordoved end luiThor 
moll Si monthly on oach book uniH I havo paM price 
.-otharwioa, • will roturn tbam. 

iR’s . *250 Psges ! 1 

I TTiniITU l/irtvortiTiw. k.«v < ...... 1 

d ELECTRIC MOTOR GUIDE, 1000 Pages ; . • J 
ELECTRICAL DICTIONARY, 9000 Terms . . 2 

ELECTRICAL POWER CALCULATIONS, 425 Pgs. 2 
HANDY BOOK OF ELECTRICITY. 1440 Pages 4 
h ELECIRONIC DEVICES. 21S Pages . . ... 2 

H ELECTRIC LIBRARY, 12 vol.. 7000 Pgs., $1.50vol. 

LJ .-..a /SJlirkr I 


I will return 

i RADIOMANS GUIDE, 914 Pages 
ELECIRICIANS EXAMINATIONS 
WIRING DIAGRAMS. 210 Pages 


^ OIL BURNER GUIDE. 384 Pages . . . . . . 
' REFRIGERATION S Air Conditioning, 1280 Pgs. 
* POWER PLANT ENGINEERS Guide. 1500 Pagas. 
PUMPS,Hydraulics &AirCompressors. 1658Pgs. 

\ WELDERS GUIDE. 400 Pages .. 

5 BLUE PRINT READING, 416 Pages . . . 

i SHEET METAL WORKERS Handy Book, 388 Pgs. 
^ SHEET METAL PATTERN LAYOUTS. 1100 Pgs 


aVrcMtIworker.^^^ . . 1 


i MATHEMATICS & CALCULATIONS, 700Pgs, 

H MACHINISTS Handy BookJlBOO Pages . . . 

h MECHANICAL Oichonarv 968 Pages. 

h AUTOMOBILE GUIDE. 1700 Pages. 

H DIESEL ENGINE MANUAL. 400 Pages . . 
r MARINE ENGINEERS Handy Bwk. T280 Pages 
MECHANICAL DRAWING GUIDE, 160 Pages . 

- MECHANICAL DRAWING & DESIGN. 480 Pgs. 

- MILLWRIGHTS & Mechanics Guide. 12M Pgs. 
■ CARPENTERS & Buildafs Guides (f vols ) . 
H PLUMBERS & Staamfittars Guides (4 vols.) . 

MASONS & Builders Guides <4 vols.) . . . . 
H MASTER PAINTER & DECORATOR, 320 Pgs. 
H GARDENERS & GROWERS GUIDES (4 voll.) 
H ENGINEERS and Mechanics Guides 

Nos. 1. 2. 3. 4,5. 6, 7 end 8 complete . . . 

□ Answers on Practical ENGINEERING . . 


Addre**..-- 

Occupatien 
Cmpleyedby. 


OCTOBER, 1948 




























































12 




PANASONIC 

SPEAKER 


SERIES 


SUPER DE LUXE 

AM-FM 

H CHASSIS 


Beautiful 

SYMPHONY GRAND 

AM-FM Radio-Phonograph with 
TELEVISION Audio Switch-Over 
and NEW Intermix AUTOMATIC 

RECORD CHANGER 

A Magnificent musical instrument and 
a masterpiece of cabinet design—the 
finest Midwest Radio in 29 years of 
manufacture. Offers world-ranging ra¬ 
dio reception and newest automatic 
Intermix Record Changing Phonograph. 

Uses Series 16 Super DcLuxe AM-FM 
Chassis. Giant 14}^" Panasonic Speak¬ 
er; Tri-Magnadyne Coil System; Built- 
In Loop Antenna. Othpr luxurious con¬ 
sole and table model cabinets available 
with Series 16, 12, and 8 chassis—on 
Easy Terms and 30 Days Free Trial. 


TEUVISION 
Audio Switch<0ver 

FIDEl-A-STAT 
Color-Roy Tone Selection 

TRI-MAGNADYNE 
Coll System 

...Pl«$ NO-ORIFT FM 
oftd mony ottier features 


BUY DIRECT FROM FACTORY and SAVE! 

MIDWEST RADIO & TELEVISION CORP. 


NLL IN COUPON AND MAIL TODAY OR JUST 
SIND NAME AND ADDRESS ON Ic POSTCARD 


MIDWEST RADIO A TELEVISION CORP. 

Dept. 382 9 09 Broadway, Cincinnati 2, Ohio 

Pl*«»a sand ma your naw FREE 1949 Catalog., 


DAYS TRIAL I 


Here is the last word in radio 
engineering ... a powerful, world¬ 
ranging, magnificently-toned radio that 
is unsurpassed for performance, selectivity, 
sensitivity, and advanced engineering features. Uses 
these latest-type tubes, rectifier and tuning indicator: 
three 7A7. three 7A4, two 7C5. one 7A6, one 7Q7. one 6BA6, 
one 6BE6. one fC4. one 6AL5, one 5U4, one 6U5. Comes com¬ 
plete with satin stripe copper finish front panel attached, Magna- 
Tenna Loop Aerial and giant M'/j" Electro-Dynamic Panasonic Speaker. 

Requires only a few minutes to install, plug in and play. LOW FACTORY 
PRICES . . . EASY TERMS . , 30 DAYS TRIAL. Send TODAY for FREE 1949 

Midwest Radio Catalog of separate Chassis and beautiful Console and Table models. 


A Complete Une of FINE RADIOS and RADIO^ 
PHONOGRAPHS . • . Available in SEPARATE 
CHASSIS Uke the POWERFUL SERIES 16 AM-FM 
Model a bove or in COMPlf TE CONSOLES like this. 


OUTSTANDING 
FEATURES 

loiluding the 
Ixdusive Midwest 

FIASH-O-MATIC 
Volume and Band Indication 
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Here’s Our GREATEST Combination of Training Advantages IN 17 YEARS to Help YOU... 




mp eautPMeHT 


Here's good news . . . BIG news . . . our 
BIGGEST NEWS in 17 years. Now, AT HOME, 
you can get one of today's most effective 
combinations of Radio-Electronic training 
aids . . . and you KEEP ALL EQUIPMENT. 

Mail coupon TODAY! Get FREE FACTS about 
D.T.I.’s amazing new home training. See how effec¬ 
tively D.T.I. prepares you to earn good money 
... do interesting work . . . enjoy a grand 
future in America's thrilling Radio-Television- 
Electronics fields. 


Learn-By-Doing" pro 


rar ... as one of your many 

^ jects to help you get valuable "on-the-job" experi 

ence in ASSEMBLY . . . WIRING . . . SOLDERING . . 
A Jewel-Bearing, Self Powered ^^lIGNING . TESTING... and TROUBLE SHOOTING 


MVlTf-M£TER 


You also receive 
the necessary parts 
from which you con¬ 
struct and keep this 
valuable/ commercial- 
type test meter, which 
can help you earn while 
you learn. 

Build Over 1 80 
Experiments From These 

W flADtO PARTS 

D.T.I. sends you mony 
Rodio-Electronic ports which 
you mount on bases with 
^ spring clip terminals for 
Pm W quick ossembly . . . ideal 
M for experimenting. Build 
1 ood operote 8 different 
fp i Rodio Receiver Circuits . . . 

Rodio Telephone ... PA 

_ 2 System . . . Electric Eye . . . 

ond mony other foscinoting 
projects. 


. . . a D. T. I. Exclusive! 

You also receive the loan 
of a 1;6 mm. Movie Projector 
and many reels of instructive, 
“Learn-By-Seeing” film to help 
you grasp basic points faster, 
easier. It*s like a teacher in your 
home, giving you an EXTRA 
advantage many say is worth 
the cost of the entire training. 


Modern CHICAGO LABORATORIES 


If you prefer, you con get oil your prep¬ 
aration in one of the notion's 
outstanding new troining ^ E 

loboratories. If you come 1 

to Chicogo, living quor- 
tors will be found for you. 


Today 


DeForcst's Training, Inc. 

2533 N. Ashland Ave., Dept. KC KIO 
Chicago 14, Illinois 

Send me complete details showing how I may make my 
start in Radio-Electronics«Television. No obligation. 


Effective EMPlOYMENT SERVICE helps you get started! 

Upon completing your troining you con get the some 
effective employment service thot hos helped mony D.T.I. 
oroduotes qet storted in the field. 


DeFORESrS TRAIHING, Inc 


^.State. 

If a discharged veteran 
of WWM, check here. 


CHICAGO, ILLINOIS 

Associated with the DeVry Corporation, 
Builders of Electronic and Movie Equipment, 


If under 16, check here, 
for special informotion. 


yoir BQUR aoB RiiP this h^iube 

RABto RecemeR ... 


SRPeR 
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15 wait push-pult Oulput— - 
Noise-free electronic mixing — 
Switch for high-low power 
output requirements — Under- 
writers-approved. 


RCA 15-watt 

DE LUXE AMPLIFIER MI-12295 


• You’ve never seen a value like this 
distinctively styled RCA 15-watt All- 
Purpose Amplifier. You can’t beat it for 
high quality performance, compactness, 
beauty, and simplicity of operation 
under all sorts of operating conditions. 

Electronically engineered to give top 
performance. Frequency response (30 
to 15,000 cycles). Two high impedance 
microphone input channels 1 16 db. gain 
(RMA), each with individual volume 
control. Two hi-impedance phono chan¬ 
nels, one for hi-level and one for low- 
level pickups. Can be used with popu¬ 


lar low output magnetic pickups. Phase 
inversion and inverse feedback used to 
obtain low distortion and uniform fre¬ 
quency response for > arious load condi¬ 
tions. Unique balanced tandem tone 
control circuit. Choke filtered power 
supply for minimum hum and uniform 
regulation. Large functionally designed 
control knobs. Accessible output termi¬ 
nal board and replaceable cartridge 
type fuse conveniently located in rear. 
Set of locking-type 3 pin Cannon plugs 
and receptacles for each microphone 
input. Also available with 2 low imped¬ 
ance inputs (250 ohms). 


Additional Unparalleled 
Amplifier Values 


RCA 50-watt De Luxe Hi-Impedance Amplifier MI-12293 


Complete with RCA Tubes.Now only 

RCA 30-watt De Luxe Hi-Impedance AmpliHer MI-12296 
Complete with RCA Tubes.Now only 


’ 197 " 
115 " 



SOUND PRODUCTS 

RADIO CORPORATION of AMERICA 

BMGiMBBRiMG PRODUCTS DBRARTMBNT^ CAMDBM, M.J, 

In Canado: RCA VICTOR Company Limited, Montreal 
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RCA MOLDED SPEAKER BAFFLES 


Molded Plasticized Fibre Haffle with at¬ 
tractive gray hammeroid finish and con¬ 
trasting grille cloth, 12 " x 15" x 51/i". 
sloping front, strong, moisture-resistant, 
and non-warping. Available 
for 5", 6 I/ 2 " and S" mecha¬ 
nisms as MI-6378- MI-6379, 
and MI-6380, respectively. 

Similar baffles for 5", SVl"* 10” and 12” 
mechanisms also available in molded Bakelite 


$075 


RCA SPEAKER M1.12422 


12-inch high efficiency, Alntco V, Cone 
Type Mechanism. Special cone provides a 
selected listening characteristic —a result 
of thousands of listeners' r ^ r rt 
reactions o\er the past 10 ^ ■ ■ 1 J U 
years. 10 -watt capacity. 15 
ohm voice coil. 


Also available with 
matched 1 0 -watt multi¬ 
tap line transformer as 
MI-12421. 


and u ood. 


All prices shown 
subject to nor 


are suggested list prices 
mal dealer discounts. 


NEW BANTAM VElOCin 



RCA VARACOUSTIC MICROPHONE 

M1-6204-C 

Three microphones in one. Here you have 
[he popular cardioid microphone (uni¬ 
directional) plt4S standard velocity micro¬ 
phone (bi-directional) Plus standard 
pressure microphone (non-directional) all 
in one general purpose unit. Variable 
characteristic obtained by ingenious slider 
mechanism on rear of housing. Quality 
and performance found lieretofore only in 
more expensive polydirectional Broadcast 
Microphones. High 
sensi t i V i ly. shock 
mounted, high imped¬ 
ance. 30 feet of Cable. 


67 


50 


These and many other 
profitable items of 
sound equipment are 
available through 
your RCA Sound Prod¬ 
ucts Distributor. 


MICROPHONE 

Smaller than a pack 
of cigarettes. First 
used at all 1948 
political conven¬ 
tions. Broadcast 
quality. Built-in 
voice-music switch. 
15 feet of cable. 


MI-12080-B 


60 


00 



MAIL THIS COUPON TOR FREE CATALOO 





BUY 

THE BEST 
FOR LESS 


RCA SOUND PRODUCTS (Dept. 111-J) 

Radio Corporation of America 
Camden. N. J. t 

Please send me free copy of RCA s new CatalOR on complete line of matched 
sound products and price list. 


4 pages of sound products — micro¬ 
hones, amplifiers, speakers, record- 
rs, intercoms, portable P.A. and 
umerous other profitable items. Send 
or your FREE copy today. 


Name 
0>mpany 
IVpv of lUiJioess 
Address 

City ^- 


State 
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ICailio Business 


CLEARANCE SALE 

STROMBEIRG CARLSON +?29 Ampli6er 


In original cartons. 
Tops in tone quality 
Mike and phono in¬ 
put. Includes tubes 
2 —6SJ7, I — 5Y3. 
I—6L6. 

List 557.75 Q-f 

Sale price I 



TOM THUMB CAMERA RADIO 



The perfect outdoor com¬ 
panion. Personal battery 
portable. Powerful 4-tube 
superhet. Built-in loop, hi- 
gain pickup. Pull vision 
slide rule dial. Reflex-type 
camera. Uses standard 127 
film. Compact unit 4%" x 

X 


Lift $37.95 
Sale price 


$22.97 


ELECTRO-VOX Intercommunication 
Syatem Complete with sub 
station. Use as a 
telephone. C o n - 
verse from house to 
garage. From sec¬ 
tion of house to 
other. Ready for 
use. incl. 3 tubes. 
Lilt $34.95 Q- 

Sale price $I0.V7 



VIDEO CODE RELEASED 

The Association of Better Business 
Bureaus recently released its “Recom¬ 
mended Standards for the Advertising 
and Selling of Television Receivers.” 
Some of the high points follow: 

A television set or receiver shall be 
understood as meaning one capable of 
receiving and rei)roducing televised pic¬ 
tures (litd accouiiHOiyitig aotDni If a set 
or unit or attachment will reproduce 
television i)ictures only, without sound, 
such fact shall be conspicuously stated. 

Advertising shall clearly and conspic¬ 
uously indicate whether the price ad¬ 
vertised for a television receiver in¬ 
cludes the cost of installation, antenna, 
or other equipment, or service necessary 
for reception of television. If an instal¬ 
lation charge is quoted in advertising, 
the charge quoted shall be the total 
charge required of the purchaser for 
assuring satisfactory reception on all 
channels within range, unlcMs othenvise 
stated. 

When a statement such as ‘‘No Money 
Down” is used in advertising, in refer¬ 
ence to an installation payment ])lan, it 
shall mean that the purchaser will not 
be required to make any payment until 
after the merchandise has been delivered 
and installed, and no payment shall be 
required until the first duo date speci¬ 
fied in the sales contract. 


Superior #770 Pocket Size Volt-Ohm 
Milliammeter 
Sensilivily— 

1000 ohms per voll 
Aufomelic zero adjustment 
6 A.C. VOLTAGE RANGES: 
<►15/30/150/300/1500/3000 VOLTS 
6 D.C. VOLTAGE RANGES: 
0-7.5/15/75/150/750/ 1500 VOLTS 
4 D.C. CURRENT RANGES; 

0-1.5/15/150 MA 0-1.5 AMPS. 

2 RESISTANCE RANGES: 
0-500 OHMS 0-1 MEGOHM 
Latest type O'Arsonval meter. 
Streamlined plastic cabinet. Size— 31 / 1 " x Sy®" 
X 2I/1". Complete with batteries, test leads, 
instructions and guaranty. 

Net price only $13.90 



RADIO TUBES All new and guaranteed 


iB8. Ken-Rad 

im, RCA. 

5C4, Natl. Union .... 

6H6. RCA. 

35Z5, Std. brand 
80, Std. brand 
iJS, Svivania 
ILN5, Sylvania 
37,^ RCA 

25Z4, Std. brand ... 


$ .19 IT4, unbranded $ .39 
.19 3S4, unbranded .39 

.22 IS5. RCA . 44 

.32 6SH7. RCA . .44 

34 r2J5. RCA .44 

.36 I4A7, Sylvania .49 

.36 I4B6, Sylvania.49 

.39 1407. Sylvania .. .49 

.39 35Y4, Sylvania . .49 

.39 S0L6. Std. brand . .55 


75003 VOLUME CONTROLS 

lOK, 25K. 50K, 'Ameg. 'Ameg, I meg. In the original 
factory packed cartons in bulk, known makes. Claro- 
stat, Centralab, Stackpole, etc. 


SALE PRICE 


without switch with switch 

19c each 29e 

each 


Mention size shaft desired and we will ship the actual 
size or the nearest to It. 


SE. 12" PM SPEAKER, (aln. 5) 6.8 oz mag.$5 95 

12" SPEAKER Baffle, walnut cabinet .. .. 4.65 
OUTPUT TRANSFORMER, matches 50L6 tube . .29 I 

AC-DC choke, so mils, 10 henrys .29 

103-ASST CONDENSERS. .001 to .02—600V . . 3.95 

lOO-ASST SOCKETS, octal, loctal, min . 3.95 

lOO-ASSORTED RESISTORS, l/j watt . 1.29 


SALE PRICES EFFECTIVE THIS MONTH ONLY j 

Don‘t Delay, rush your order in now 


BROOKS RADIO DIST. CORP. 


80 VESEY ST-. (Dept. A) NEW YORK 7, N. Y. 


Claims as to performance shall he lim¬ 
ited to known facts, and to the practical 
performance of such receivers under 
normal o])erating conditions, and to 
those claims for which the advertiser 
would he willingly responsible to the 
in<lividual purchaser. 

When installation is performed by the 
seller, the resjtonsibility of providing 
acceptable television reception rests 
with the sellei‘, restricted only by (|uali- 
fications in advertising and selling state¬ 
ments, or as defined in the service con- 
tiact or guarantee by the seller oi- the 
manufacturer. 

Whenever program material which is 
to be televised from motion picture film, 
as distinct from direct televising, is re¬ 
ferred to in advertising, such fact shall 
he clearly and conspicuously disclosed. 

If any reference is made to picture 
size of direct-view television receivers, 
the diameter of the television tube shall 
be stated. It is recommended that the 
size of the picture also be indicated by 
approximate area by square inches or 
fiimensional measurements. 

If the receiver is equipped with a 
built-in screen enlarger, that fact shall 
he conspicuously set forth. Any refei- 
ence that is made to picture size of a 
receiver having a built-in enlarger shall 
also disclose the size of the pictui^e tube. 


RCA-SYLVANIA PATENTS 

Arrangements have been completed 
recently })y which Radio Corporation of 
America becomes a licensee under some 
tw*o hundred radio and television tulie 
patents of Sylvania Electric Products, 
Inc. The license runs for seven years at 
royalties of three-quarters of IVcf but 
not exceeding $200,000 in any one year. 


ADMIRAL SALES AT PEAK 

In a mid-year statement to stockhold¬ 
ers, the Admiral Corporation and sub¬ 
sidiaries of Chicago reported that sales 
and earnings for the first six months 
this year hit an all-time high. Sales were 
shown as $27,386,344 as against $21,- 
548.786 last year, an increase of $5,897,- 
558. Excluding sales to the government, 
which in the first half of 1947 were 
$3,409,355 as against no sales in the 
similar period this year. Admiral civ¬ 
ilian ^ales more than doubled with an 
increase of 51'/. Net earnings were 
$1,237,297 as against $854,456, an in¬ 
crease of $328,841. Much of this gain 
was registered during the second quar¬ 
ter when earnings rose from $342,995 in 
1947 to $706,887 this yeai% a jump of 
106'/. Acquisition by Admiral early in 
July of the electric-range manufactur¬ 
ing facilities of the Pressed Steel Car 
Company, Inc., strengthened the com¬ 
pany's line of products. 


G-E REPORTS GAINS 

General Electric Company reported 
net income in the first six months of 
1948 amounting to $54,602,339, as com- 
pare<l with $42,802,075 in the first half 
of 1947. Net sales billed set a new rec¬ 
ord in both the first half and in the 
second quarter. For the first half, sales 
totaled $772,761,792, a rise of 29' r over 
the $601,342,810 bille<I for the same pe¬ 
riod a year ago. Second-quarter sales 
amounted to $406,803,802, a 19 Vr rise 
over the comparable 1947 quarter. 


TV TUBE SALE INCREASE 

Sales of radio and television equip¬ 
ment. including electron tubes, totaled 
$40,351,820 during the first quarter of 
1948, the Radio Manufacturers Associa¬ 
tion reported recently. Almost half of 
these sales, or $18,053,969, went to the 
U. S. Government, and $12,875,186 of 
the lederal puiThases were for radar 
equipment. Production of cathode-ray 
receiving tubes of the type used in TV 
sets showed the greatest gain over the 
corresponding period of 1947. First- 
quarter output this year of 170,430 was 
more than three times the production of 
the first quarter of 1947 when 51,214 
such tubes were manufactured. Of the 
1948 quarterly output, 158,706 went to 
set equipment manufacturers. 10,742 to 
users and distributors. 894 to the U.S. 
Government, and 88 to export. 


CANADIAN SALES DOWN 

Canada's radio set manufaetiiiers 
have recently been facing the biggest 
production slowdown that they have 
ever experienced, but they saw one 
bright light on their horizon: the fact 
that two private broadcasters have ap¬ 
plied for licenses for television trans¬ 
mitting stations in Toronto and Mont¬ 
real. The Canadian Broadcasting Corpo¬ 
ration ]))ans to review the applications 
this Cctohcr. 


RADIO-ELECTRONICS for 
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Greater Security 



Happy Vacations 
and Travel 


Jobs worth 
$3000 to $7500 
are opening up 
right now for 
FCC Licensed 
Radiomen 




CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

RC-10 Terminal Tower Cleveland 13, Ohio 

Approved for Training unriar Bill of Rights** 


I can train yon to pass your FCC 
License Exams in a few short weeks 
it you’ve had any practical radio ex¬ 
perience ■' atiiateiir, Army. Navy, 
radio servicing or other. My time- 
proven training plan can help put 
you, too. on the road to success— 

Let me send you FREE the entire story 

Just fill onl the Coupon and mail it, T will 
scml you. free of charpe. a copy of “How 
to P;is« FCC l-icon.'-e Exams.’' plus a 
<iai]it>lc FCC-type Exam and Catalog A, 
dcscribiiiL' ojtpottuulties for you in It.idio- 
Eleciroiiiiv . 

EOW. U GUlLFOltD. Vlce-rrtshlem. 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
RC-10 Terminal Tower, Cleveland 13, Ohio 

I uirit to knmr hwr I e^n mV FCt ticket In a few short vweks. Seiirl me your 
FitVF booklet "How to Pass FCC Llci-nse Evuminallon.s” Mot^ not coser exams for 
Lua®.I? L.eeiiscE ^ w.|i a’ a sample FCC-typo exam and Calalok A. describing 
opportunities In Itadio-tleelronics. 




.^DD1lESS 


■ ..ZONE.STATE. 

I □ Veterans check for enrollment Information under G.I. Bill. 

NO OBLIGATION—NO SALESMEN. 


GET YOUR FCC TICKET 
IN A FEW SHORT WEEKS 

Get your license easily and quickly 
and be ready for the $3000 to 
$7500 jobs that arc o|>cn to ticket 
holders. CIKE training is ilic only 
planned course of coaching and 
training that leads directly to an 
FCC license. 


IT’S EASY WITH C1RE 
COACHING AND 
TRAINING 

Your FCC ticket is recog- 
nizetl in all radio fields as 
proof of yonr technical abil¬ 
ity. Employers often give 
preference to license holders, 
even though a license is not 
required for the job. Hold an 
FCC '‘ticket” and the jolj is 
yours! 


Look what these students say: 

“Thanks to this course, I now li.ave a very good job in a local power 
plant’s test department. 1 couldn’t have obtained this job without the 
math and basic electrical theories in the first part ut SectioTi 1 of this 
course.” Stud. No. 3893N12 

“I have been worki'nR for Police Radio Station WPFS in Asheville 
for five monihs siticc getting my second-class ticket.” 

Stud. No. 2858X12 

“You may be interested to know tliat 1 am employed at tlie local 
broadcast station, where I am a transmitter operator. I took and 
passed the FCC examinations last February.” Stud. No. 2754N12 


OCTOBER. 1948 
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Voltage 
Regulator 

Mfi:. iCavthfun: N4V>- 

. riu*-rjonn:: I'ri ■Ji'- 
ns V. i:» liiiiUs. .’'7 to 

(>.*1 r\. 1 nliiiM- S(i-* 

llTi V, r.l' uiiip, .S2 

\ K\'.\. ii'i-i'K. ri«i- 

i Uin« llu> fitllituiru 
nMiuioiioiit.'t: 

Iieuuliitur Transfom* 
rr: haytlKHHt l*X* 

9:. IfK I'rl: 92-I3S r. lUi rv. I VU. Sfc: jSO v. 

amps, JiiUO v nns Ifst. 

Kllit-r Reactor' .IMi hv. Tj atups. 4iiU0 r test. 
Ua>'iiieon I'x ur,i:. 

TriinfirorNUT: I'ri: thil .'i aiiiini: See: ll'i r. 7.2 

atiips. 12" \ 2 ( 1 " \ jp", >\-t wt, approx. S.’ip 

11 >.5. Kilt in- unit is eni-loerd In Krcy metal ealiinet 
Hitli piioiiiitiiiR facilities. New, as sMmrti.$99.30 


DYNAMOTORS 


TRANSFORMERS 
(All Primaries—11 5 V, 60 Cy. 


2 amp, 6.3 


l.S 


) 

.imp. 

$3.15 

4.95 

1.85 

2.75 

3.45 

2.35 

4.93 

2.50 

3.73 

2.53 

2.25 


:t5055: .li". vet 73 ma. 

l(t T 2 amp . 

250 ma. 6.3 V 1.3'iiiiiiK ‘ 

ti5063: 6.3 v .6 amp ct, 5 v 2 aiii|)... 

^5067: li.3 vet I amp, 6.3 vet 7 amp. 

::5I02 1060 vet 53 ma. 6.3 v 1.2 aiiii>. 6.3 v 1.2 amp 

*5103: t».3 T 1 amp. 6.3 v 1 aipip. 6.3 r 1 amp_ 

*3l04; 690 V 450 ma no ct . 

^ amp. 3 T i.2 -liiip 
rSjlO: 300 V 42 ma. 300 v 42 ma. 53 t 123 ma. 

4.1 T 3.3 ma . 

*5123: 6,3 vet 5 amp. 6.3 vet I aniii.. 

*5127 6.3 Tct 3.2 amp, 6.3 vet 1 amp. 

400 CYCLE TRANSFORMERS 

HV PLATE XFMR: ivi: 113 v. 4iP(y cy See: 1.".3 KV 

3.3 ipiij. <;K *."2.1632 ... $1150 

D-J63253: Pii: 113 v. 400 cy. Sw: 2.3 v. 5 amp. .32 ipii t. 

X^MR: iVf: 115 v. 4'ipo "cy.” sVr’: Wip”i^'?,? 

.'6.00 V ^ 32 ma dc . 112 5ft 

Nfmr: Pri: 113 v. 8 (p 0 cy. See: 43mi v<t. 

2 '0 ma. 

K$ 9445. Put. Xfmr; Prl: 113 v. 4(iii-2 KIO cv. StV: 392 

xfmr, Irl+ 11.1 V* 400-2 JftO c3\ Sec! iTtWU r, 

^ ma ...S6 50 

*7143. Prl: 113 |im qr. .'iei-; 6.3 v. 7 amp. S.3 v S 

amp: 6.3 v. 1..3 amp. .. *2 50 

KS 9584, Pri: 113 v, 400 ey. See: 300(1 v. 290 ma. 3 v 
10 amp. tis nn 

XFMR: Prl: 113 v. 3S(P-'2 V()o' cps”'seeV *22(1(1 t'* 

t'-'O VJi ... ... S3 95 

PLATE XFMR; Prl: 113 v. 400 ey. See: ii30-(>-il5o'v. 

.. 

INVERTERS 

Inpot: 29 VHP rw amt>. Oidpitt: So volts 
^ . 6(1 volt-amps, Srto (.ycles. Lelatnl. New. cv»mp]etP 

PE 2(8: Input: 23-2S VIk: 92 amiis OuVinit' in 

jolts e? l.ion volt-amps. 380-3(10 r.vcle.<. Poor plivslcal 
hut giwiit running condltl.m .- .$15.00 

POWER CHOKES 

-V''/. - ui •. ....n?.?? 


•Oj liy. 2 amp.$1,45 

S..» hy, 12.3 ma. |.50 

2.3 hy. 6.3 III a. l.|0 

6 Ii.v, 130 ma. j 50 

iKial 7 Iiy. 75 ma. 11 

Ii.v. (iO ma. f.65 

HuhI 2 hy. lOO ma.75 

.116 hy, .13 amp. 4.50 

■91 Iw. 2.5 amp. |.50 


.33 hy, ..3.3 umti.... 7^^ 

I»i(al 2.3 h,v. 130 ma 1.23 
• 1 hy. 12 arnp. 46 

nlinis . 16.00 

l>li.il .3 Iiy. :tso III,!.. 

■* hv. 4(1 ma 312 

nlims .. 

hy. 2U(P iria. 

inml l2Pt hy. 17 ma. . 2.45 


.93 


..65 

.75 


EE-89A REPEATER 

■Is'^'kk's '‘'-I'' ‘*'V’JHUUitatus. purli 

»itl , r Inaerl.-a in a lim-. 

.^•u. ullh span- iiihe aii<] liislnpei oti niaiiU il le«^ 
staml.it. I type hatr,-ries . . ...Wl.W 




BEAM MECHANISM 

Tin- nmst tKiwerfiil, eumpart as. 
pfiiiM.v Ktrcri'U €Mi vurplu-, fnr 
! >i-nin n.titHoii. ,rej,r ratio 

luriipfl 111 ' 24 th.it 

will nifi (111 t 2 vac. Ilu-.irle iviu' 
sprfM-ket fur ea^y cDiiplimr' in 
aii.v Shan. PI 4-I.xUl :.-\Vx l"ll 

'viiO ... fat-il.u. Ni-ii. 

irtiani 111 Ceil. cutnpleU- linli I lit 
var Ml 12 v.ac i-tt-ii down tr.tn.. 
Oniner .SI 6. SO 


Input 

Type Volts Amps 

BD 77KM 11 411 


Output Radio 
Volts Amps Set 

llHMl .3.30 RC 191 


PE 73 
DM 21 
DM 2ICX 
DM 25 
DM 28R 
DM 33 
DM 42 


PE 55 
PE 55 

PE lor c 


12 

12 

13/26 


VOLTAGE REG. "Tranalat*’ .\mertrari Tjne **1111" 2 Kvj 

I^wil. I III.lit: 90/136 V 50/60 cy thitiHit ll.3r.$40.00 

TRAN ST AT VOLTAGE REG. 11.3 KV.V. 0-113 vac. ‘In cy 

106 aiiilis . $75.00 

ITE Circuit Breaker, 113 amps, iiuuv .$15.00 

STEP DOWN TRANSFORMER: Prl: 440/220 110 VulU 
a.c. 66 cycles. 3 KV.V. Sw. 113 v. 250ii Volt insulation. 

Sf/.p ]2"xI2'xT" .$40.00 

PLATE TRANSFORMER: Prl: 117 v. 60 ey. Ske. 17.660 
V. at 144 ma, with eliulcr. Oil immeisril. size 26".v29"xl3". 

Aniertran . . |g 5 qq 

Fll. Transformer: Prl: 220 v.a.c.. lit'p'cv':''.( p.Hkva See 

5 v.c.t.. 34.000 V. teat .$24.50 

FH. Trans. UX-6899. Prl: 113 V. t;0 ey. Sec: T^ro 3V. 

.3.3 .Vmp wdes. 29KV Test .$24.50 

Plate Transformer: Prl: 11.3/236 v.a.c.. 50-60 cj'. See: 
21.(H)0 V. 100 ma.$120.00 


BO AR 93 2.S 

23350 27 

35X045B 2K 

2A .0515 12/21 

B-19 Pack 12 

*N—New 
SELSYNS^ -113 V. 


19 It. .330 HC 37.3 

3.3 233 .ii9n Itr 312 

l.ii 2-'ri Jlho Itt* 312 

2.3 2311 ,6.3(» lit' 367 

1.25. 273 ,(i76 IXi* 3IS 

7 34(1 .2.3(1 Itr 4.36 

31.3 .110 SVH 30iJ 
1036 .630 
2/S 

.360 .460 .SCIE 215 
2.36 .1166 UP 36 
466 .13.3 S<’U 313 

soil .1126 

At' 1.12 

37.3 .1.36 

25.3 .67.3 .VPN-l 
2.36 .666 
TiOO .(P.3U 

273 .11(1 Mark It 
500 .iriii 

I A'—Like New. 
CO cy Sixes. 


46 


12.C/ 

6.3 

9 

3.2,5 

1.7.3 
1.2 
4/2 
9.4 


Price* 
$20. (ION 
Il.miLN 
21..30N 
3.1.31A 
S.ir.N 
2.191A 

5.'.3(A 

6.30I.N 


GREAT TUBE VALUES 


Ol-A ... 

I A3 .... 
IB24 ... 
(H5 ... 

INS . 

IT4 . 

2C2I ... 
2C22 ... 
2J2I-A .. 
2J22 .... 
2J26 ... 

2J27 .... 

2J3I .... 
2J32 .... 

2J38 .... 

2J39 ..., 

2J55 .... 

3J3I .... 
2X2/879 

3A4 . 

3BPI ... 
3C24 .... 
3C30 .... 
3D6 .... 

3CPI/SI 
3D2I-A . 
3DPI 

3EPI ... 
3FP7 ... 
3GPI ... 
3Q5 .... 

5BPI 
5BP4 
5CPI ... 
5FP7 ... 
5JP2 ... 
5J30 .... 
6AC7 ... 
6AK5 ... 

6C4 . 

6G . 

6J6 . 

6K7 . 

6L6GA 
6SC7 ... 
6SL7 ... 
6V6GT .. 

7E5 

7E6 . 

tOY . 

I2A6 .... 
I26P7 .. 

f2K8Y .. 
I2SF7 .. 
I2SR7 ., 

I5R _ 

2807 .... 
30 (Spec) 
35L6 .... 
3525 ... 

45 (Spec) 
50L6 .... 
39/44 .., 
35/51 ... 

211 . 

227A .... 

225 . 

2S0R .... 
268-A ... 
355-A ... 
4(7A .... 


.45 
.. .70 

.. 4.85 

.. .55 

.69 
.. .69 

.. .69 

.69 
.. 25.00 
.. 15.00 
15.00 
. 15.00 
. 25.00 
. 15.00 
. 25.00 
. 25.00 

- 25.00 
. 25.00 

.69 
. .65 

. 2.25 

. .60 
. .70 

.79 
. 3.50 

. 1.50 

. 2.25 

- 2.95 

. 1.20 
. 3.50 

. .79 

. 1.20 
. 4.95 

. 3.75 

. 3,50 

. 8.00 
. 39.50 
. 1.00 

.69 
. .58 

. 2,00 
. 1.00 
. .55 

. 1.00 
.70 

. 1.00 
. .79 

. 1.00 
. 1.00 
, .72 

. .60 
, .35 

, (4.95 
. .65 

.49 
. .72 

1 1,40 

. .75 

. .70 

. .69 

. .66 
.59 
. .79 

. .49 

1 ,72 

, .75 

. 3.85 

. 8.80 
7.95 
. 20.00 
. 19.50 
22.50 


530 . 

531 . 

532 . 

559 . 

562 . 

615 . 

703- A ... 

704- A .. 

705- A ... 

707-B .. 
7I4AY .. 
715-B ... 
720BY .. 

720CY .. 

721-A ... 

723- A/e 
724B .... 

724- D .. 

725- A .. 
726* A ... 

800 . 

801-A ... 

804 . 

811 . 

814 . 

815 . 

836 . 

837 . 

843 . 

860 . 

861 . 

874 . 

876 . 

&89R ... 

1005 .... 

1613 .... 

1619 .... 

1624 .... 

1629 .... 
1961 .... 

8012 .... 
9002 ... 

9004 .... 

S006 _ 

CEQ 72 . 
EF 50 ... 
E-II48 ... 
F-127 ... 
FC 258 A 
FC 271 .. 
GL 562 . 
GL 623 . 
GL 697 .. 

ml 100 ., 

QK 59 .. 
QK 60 ... 
QK 61 ... 
QK 62 ... 
RCA 932* 
VR 91 ... 
VR 130 .. 
VR (35 .. 
VR 137 .. 
VR 150*30 
VU 120 .. 
VU 134 .. 
WL532 ... 
WN 150 . 
WT 260 .. 
tWIth Cavi 
Only—$5.00 
* Photocell. 


... 90.00 
... 45.00 
.., 3.95 

... 4.00 

...$90.00 


7.00 
.75 
2.85 
20.00 
15.00 
12.00 
50.00 
25.00 
3.60 

7.75 

1.75 
2.50 

25.00 
10.00 
2.25 
I.IO 

9.95 

1.95 

4.95 
2.50 
1.15 

1.95 
.59 

15.00 
40.00 

1.95 

4.95 
78.50 

.35 
.95 
.21 
.85 
.35 
5.00 

3.95 
.65 

... .47 

... .47 

... 1.95 

... .79 

... .75 

... 20.00 
...165.00 
... 40.00 
... 75.00 
... 75.00 
... 75.00 
... 60.00 
... 45.00 
... 45.00 
... 55.00 
... 55.00 
.65 

!:§3 

.. 1.25 

.. 1.25 

.75 

.. 1.00 
... 1.00 
.. 4.75 

.. 3,00 

. 5.00 

Cavity 


SPECIALS' 

Set. Rectifier input: 11,5 vac. 00 cy. Out: 120 vilc. 1.00 

!im[>s. Full Wave Itviiljre. F. T. A: R. *l>Kll.$9.95 

Sel. Rectifier Input: 30 vac. i;U cV. Out; 21 vdc. ..'i amp. 

Full wave hrliUe, GK *Sfl(» .$l.5t) 

(lIKi-l, EVHO iLVNTrlNTr DIClVKTl HErKIVKl!. iiii- 
dtrwaler sotrud slirnal traiisiiiisaion and rect-iulnti unit with 
r-inffe of 2ii0 to OOu .vds. and freu. ran so of Pi to 27 kc. 

New. Willi batter>' hox. (css projector .$85.0(7 

SONAR SOUND DETECTOR; Uiidi-nvali-r ilctcctor uitli 
7 nucrophonu miiis eticuscd In ruhlier shcatli. Mo-lei 

.lU .$12.50 

M N52H Azimuth control box for aireruft radio ctuii- 

PH's .$(.25 

ARC*3 AIrhome radio scrlcn rciilm-fiiii-nt rtUays. Tyi>es 
.h.t2.»l. ri,i3l2, .1 I.VJ8, ,13531. 3j3Sj. ,33438, $.60 e*. 

Fuse holder. GK i.v[»e KL-1 .$(.00 

Amertype Recording Film, ,3ft ft. leuBtlis imih iilmitiv 

hoxi il .$.35 ea. 

Modulation Trans. AltC *91(>i;. piuih pull S07's to Plates 
and screens of 3 SOT’s In paiuilel .$1,65 


A MA BAND: oamtU KP head and 

H BIS. I Bk modulator, loci. 7-J.3-A mafcnctron A 
flfP\B|*1 maftnet. two 72UV H klyxlrtma (loeaL 
^11 U lU OHO A 11124 tr. rcvr-iimid. 

■ ^ ^ duplexer. ItV nUfudy, Idower. pulse. 

xfmr. l»k I'wr out; 4.'i KW al>x. Ill- 
Put: 115V, 400 cy. Modulatnr uulw dul-il ion 5 ti* 2 

mierosee. apx. i:i KV. PK C<iintd with all 

tuln-H. iiif.1. 7 13 11. 82il B. UKIt 7:t. two 72. 

Compl. pkif. new ...$210.00 

Complele PkfT. aliovc. less iii<Klul:ilor.SISO.OO 


A COMPLCTd LINC—MJCROWAVC CQUIPMCNT IN STOCK; 
lOCM. 3CM. 1.2CM. SCNO FOR MICROWAVE FLYER. 


3.2.31jN 

3.93N 

3.2.3N 


4.i>,lN 

3..30N 

;i..3(i\ 

3.9.3N 

9.93N 


$7.73 pr. 


COAX CABLE 


JIG lS/1', .32 olmi imp. armoiui.$ .51/ft 

tJi.' I«iu coax. 123 ohiu imii, aiuiored..$ ,50/ft 

lUt l"* 1 . .UP uhiii Imp Inilso cahle. C'oiotia min. stari 

ing ioltuKe 17 K\ .$ ,50/ft 

RG 33/i', 70 oluii iiiiit, aimored .$ .50/ft 


COAX CONNECTORS 


831 R .$.35 

83ISP .$.35 

MIAP .$.35 

83(HP .$.15 


UG 21/U .$.85 

UG 86/U .$.95 

UG 254/U .$.75 

UG 255/U .$.85 


THERMISTORS 

VARISTORS 

($.95 ea.) 

$.95 ea. 

n-l(J7332 (Read) 

I>-I6il76 

I>-17(1396 (Heuill 

U-17U22.3 

11-166382 (Rriitmi) 

II-168687 

L»-1116228 (Rultoii) 

11-171121 

I>-lil7(ll8 (Tube) 

n-171631 


„ . . R.F. COILS 

-^ss'y. 30-4(1 me. for mr Filtt- 


13V 


. $ 


2C3393-i:tii(l/(.’'3. Adieiina Coil.* 3.8 to (l..> me. Iron 

wre for JtC 13«(i revr . 

2C30U-437. 22.3 to 2.3 me. for AilciK-'k aMletiii* ckt of 

*'“^*‘*. eq u I luu I NI RC 163 .. $ I 

coll. 373(1 to 3.'(.’iPi kc. p/o HC 

. $ 


h '► Xtiitr 

'•L It.V ... > I 

■■.iiii’t V i’w lit* „ii I ... . . . 



.59 

.45 

25 

.35 

.85 

.85 

.45 

.75 


3.1 .Miclinr'liy ... 'to* 

2C 1.128,9. HFO coll for Super Fro lii-celver *( 

-m- « XMTR TUNING UNITS 

: Tf-lu (111-12.3 me): TV-22 
BC 610 rr'jT ,*■.=%‘-‘’'"* ''11'..*2-25 


BC 223' '.VX':’ TV *17 * (ii'-it* M,ci' Tl” 1 
Kacli 


8 (3.1,3 me) 


25 
75 
$1.95 


WIT., '267 XMTR-RCVR 

Pulse oselllatOT im 154*180 

fo umk .I'l”''**** 'T CW. anil Pul 

to uo k ill ihf uriinteiir 2-(Mflfr ham , lU'ViL is a *ui>er- 
het Ml.h :i,«tHKes of l(F ami .3 stHi:i:er-tlined i!f 

111. nt“- , , *'"1’' for addiiiivial coiii- 

puiHiiia and ehaiiKes. I si-ii. hut Hi excellent oandUlon. 

Cmiiiileio Willi poiwr supply for operation from H*/’? 
— . .$42,5() 


BAND PASS FILTER 

ml!!??* 'Jnn.l pass pyaked at 700 cps (tunable). 

IfiKii-to-hlKh Juipedaiiee. (’iUi he idiurKt'd Inti, Phone 
iHirpiit of reeeivei. t’lUs nut (Jll.\t. Nwv. 


1/4 ikniyfi* I 

wlih cireiiit dijitruit 


r.. . . HEADSETS 

Wnaiulr mike and headset cimihlnatlon. A hUh quality 

"ss'i: 

cwlii-.' hUi:*'!,*' iiJT ^'"'5 ‘“T’i""- 

HEADBANDS: jiit-i. mt-j, jiu-j p. ;;j 25 

^ r^MICROPHONE ELEMENTS 

eteiiieilt for TS11*.I. TSIl-Li. TS1.3-E. 
Eleinciil for mlctupiione T- 21 . 3 U trfuii lesistaiice. $ .95 ^ 


BP 312. BC 3''i®T«^*=T.0N MANUALS 

.' *'*25.Mark' H .$ *75 

fA . *25 HrII 3 (IS . * 

‘*1- . (.00 HX-,‘;2 . 


(.00 

,75 


mn VIBRATORS 

tr 1210. 12 vde. 3 pin . 

OAK V-(:.:7.-.. 21.32 vdc. 7 Pin ..,!!! ! I * ’ (* (J 

Mil . T.tiu- it.i.JK*. 12 \ili-. 3 pin . * 1*25 

Mil . Type (:o 2 ii-r. H* vdc. l hin .| 7 5 

Radhiait \lt2. U v. IN’. C-pln stuxiai .. *40 

_ Mfrs. qtiautities in a ll types available. 

HAND GENERATORS 

h„.;,r rr?,’,r".- 2 ’ 

^'*rr iMk ... ' ' ‘"i I**** hand 

^ . .$5.50 


GROSS POINTER INDICATOR 

Two (i-2ft0 iiiieroanip. tnovemrnts In 
3 rase. Knell nimeiueiit hroiiKht out 
to ft-ienii. ri-eeiUncle at rear. (irlKl* 
lully used in Il.S equip- JQ 


nient. New 



131-C. 
Liberty St. 
New York 7, N.Y. 


All merchandise guaranteed. Mall orders promptly filled. All prices, F.O.B. New York City. 
Send Money Order or Check. Shipping charges sent C.O.O. 

COMMUNICATIONS EQUIPMENT CO. 


PHONE 

DIGBY 

9-4124 
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Thousands of Radio Service Technicians are right! They’ve found 
the way to tjuicker. easier, more profitable servicing, join these 
thousands of successful money-making Servicemen who have 
switched to PHOTOFACT Service Data. Learn for yourself how 
this accurate, easy-to-use. practical data saves you time, makes your 
work easier, helps you earn more. PHOTOFACT gives you 100% 
useful service data—every photograph, every diagram, every hit of 
information helps you do a complete job. You owe it to yourself to 
switch to PHOTOFACT. There’ll he a big difference in the time you 
save and the bigger profits you’ll earn every single working day. 


The Amazing 
Radio Industry RED BOOK 

Replacement Parts Buyer’s Guide 



Your Pri<* 
Each Votum*T 
In Deluxe Binder 


PHOTOFACT VOLUMES 
The Preferred Service Data 

'Brintj your file of post-war receiver Service Oaia ri fiht 
up to lulv, 19-4 h! Here's the most accurate and complete 
radio data ever compiled—preferred and used dail> by 
thousands of Radio Service Technicians. Includes; Ex¬ 
clusive Standard Notation Schematics; photo views 
keyed to parts lists and alij;ninent data; complete parts 
listings and proper replacements; alij;nment* staj:e j;ain, 
circuit voltaj;e and resistance analysis; coil resistances; 
record chanjier service data, etc. Order Volunie today 
—keep vour Photofact library up-to-date—it s the of//y 
Radio Service Data that meets your actual needs. 

Vol. 4. Covers models from Jan. I, 19*48 to July 1, 1948 

Vol. 3. Covers models from July 1, 19-4*’ to Jan. 1, 1948 

Vol. 2. Covers models from Jan. 1, 194^10 July 1, 1947 

Vol. 1 . Covers all post-war models up to Jan. 1, 1947 





1 947 Record Changer Manual 

Nothing like it! Complete, accurate 
data on over 40 post-war models. 
Exclusive exploded views, photos 
from all angles. Gives full change 
cycle data, information on adiust- 
ments, service hints and kinks, com¬ 
plete parts lists. PLUS—for the first 
lime — complete data on leatbng 
Wire, Ribbon, Tape and Paper Disc 
Recorders! 400 pages; hard cover; 
opens flat. Order now! iA95 

Receiver Tube Placement Guide 

Shows you exactly where to replace each 
tube in 5 500 radio models, covering 
1958 to 1947 receivers. Each tube lay¬ 
out is illustrated by a clear, accurate 
diagram. Saves time— eliminates risky 
hit-and-miss methods. 192 pages, com- 
gktely; indexed. .$125 


Dial Cord Stringing Guide 

The book that shows you the one ri^ht 
way to string a dial cord. Here, in one 
hands- pocket-sized book, are all avail¬ 
able dial cord diagrams covering o\er 
2 300 receivers, I93H through 1946. 
Makes dial cord restringing 4100 
jobs quick and simple. 0SL\ ..^1 



NOV('—stop wasteful hunting through doz¬ 
ens of incomplete parts manuals. The RED 
BOOK tells you what you need to know 
about replacement parts for approximately 
17,000 sets made from 1938 to 1948. In¬ 
cludes complete, accurate listings of all 9 
major replacement components—not just 
one. Lists correct replacement parts made 
by 17 leading manufacturers—not just one. 
Covers original parts numbers, proper 
replacement numbers and valuable instal¬ 
lation notes on: Capacitors, Transformers, 
Controls, IF Coils (including Peak Fre¬ 
quencies), Speakers, Vibrators, Phono- 
Cartridges. Pitts —Tube and Dial Light 
data for each receiver, and Battery rc- 
ptaccmeni data. Get alt the right answers 
in the RED BOOK. 440 pages, j095 
X 11; sew ed binding. ONLY . - O 


FREE Cumulative Index 

Send for the FREE Cumulative Index to 

PHOTOFACTFolderscovering a//post¬ 
war receivers up to ihe present. / ou II 
want this valuable reference guide to 
the Radio Service Data preferred and 
used by thousands. Helps you find ihe 
Folders you want quickly. Get this Index 
at vour jobber or write for U today. 



Subscribe Regularly to 
PHOTOFACT Folder Sets 

Here’s the most accurate and com¬ 
plete Radio Data ever compiled — 
issued regularly two sets Per 
month. Keeps you right up-to-ihe- 
minute on all current receiver pro¬ 
duction. Packed with extra help— 
full PMOTOFACT data on Auto¬ 
matic Record Changers —com¬ 
munications receivers—a m^P lifters 
—plus new PHOTOFACT Tele¬ 
vision Folders—exclusive, uniform 
coverage of popular Television 
Models, data proved best by ac¬ 
tual service clinic experience. Sub¬ 
scribe at your Jobber today, for 
regular monthly issues. «1S0 

PER SET, ONLY.^1 


HOWARD W. SAMS X CO.. INC 
inUlAHAFOLlS r, INDIANA 


BOOSr YOUR EARHtHG ROWIRl 


Mail Titif Ordar form 

to HOWARD W. SAMS A CO., INC. 

2924 E. Washington St., Indionopolif 7, Indiono 

My (check) (money order) for $.enclosed. 

□ Send the RED BOOK. $3 95 per copy. 

Send PHOTOFACT Volumes in DeLuxe Binder: 

□ Vol 4. □ Vol. 3.DVol. 2.0 Vol. 1 ($ 18.39 each)- 

□ Automatic Record Changer Manual, 43-95. 

□ Tube Placement Guide, Si. 25. 

□ Dial Cord Stringing Guide, Si.00. 

n Send FREE Photofact Cumulative Index. 


Same, 


Address, 


City, 


, State,. 


OCTOBER. 1 948 
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Are you Building a Business 
... or Burning your Bridges? 

Would you patronize a dentist who filled your teeth 
with plaster of Paris? 

Would you trust your children's lives to a doctor who 
prescribed cut-rate pills? 


Your business, too, is built on a/s- 
tomer confidence! And your reputa¬ 
tion is too valuable to risk with 
inferior or unknown products. The 
cost of the parts you use in the aver¬ 
age repair job is insignificant com- 


CAPACITORS. 


pared with your investment in your 
repntai'ton. 

That’s why we say — YOUR CUS¬ 
TOMERS AND YOVR REPUTA¬ 
TION CAN AFFORD ONLY THE 
BEST! , . . SPRAGUE. 

•KOOLOHM 
SISTORS 


T.M. Rcr. 
S. Pat. Off. 


• Highly Heat Resistonf • Conservatively Rated 

• Moisture Resistant ♦ Small in Size 

• Non-Inflammable • Mechanically Rugged 

* Completely Insulated 


* for a SPRACUi 


The superiority of the new Sprague type TM High-Tempera¬ 
ture Molded Paper Capacitors didn’t happen by chance. You 
can use this better unit in your work today only because of 
more than four years of intensive research and one of the 
largest retooling programs in Sprague's history. That’s why 
we can say **Th€ first Truly Practical Molded Paper Tubulars 
are Sprague TAVs** —and it is also the reason you can use 
them on arty job with confidence and pride. 
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After 20 years. 
RADIO-CKAFT 
takes new name 

By HUGO GERNSBACK 


Becomes 


KAoia - 

ELECiKOBICS 


F or some time past it has been apparent that the 
title of Radio-Craft no longer reflects the editorial 
content of the magazine. When the publishers finally 
decided that a change was to be made, it was felt 
that, since the magazine first and last belongs to its 
readers, if any change was to be made they should have 
a say in any contemplated new title. 

Accordingly, a letter was addressed to a representa¬ 
tive group of Radio-Craft readers scattered through the 
forty-eight states of the Union. The following is an 
excerpt from that letter which the writer addressed to 
subscribers last March: 

“When in 1929 I started the magazine, the name 
Radio-Craft was a ^natural.’ At that period, radio was 
mostly constructional set building, amateur radio, etc. 
—a craft, in other words. But times have changed so 
has radio and so has Radio-Craft. 

“The name today is a misnomer. On the cover since 
l94:i we print our slogan: Radio-Electronics in AU Its 
Phases* and we wish to keep up with that definition. 
Indeed, we have great future plans for the magazine— 
more pages, color pages, many more departments, lully 
to justify our slogan. 

*‘But the present name does not reflect the slogan. 
Many technical readers, engineers, the radio industry, 
advertisers, new readers—all have the impression that 
Radio-Craft is still only a ‘How-to-make-it\ or a set- 
builder’s magazine, because the title says sol Hence the 
absolute necessity for change in name. 

“ ‘Well/ you may ask, ‘why don’t we go ahead and 
change it?' The answer is: We don’t know ivhich name 
to choose! We have a list of names, many of which 
sound good to us —but how do they sound to yoti, the 
reader? We are too close to the picture to judge, and 
besides we build the magazine, hat ice are not its read¬ 
ers, No magazine staff ever is competent to take a de¬ 
tached view of its product. . 

“So we come to you and ask for your help in choosing 
a new name for your magazine—a name that will fit 
the magazine better than the present one. 

“We here at Radio-Craft feel that we do not have 
the right to change the name of your magazine without 
first asking the advice of a representative cross -section 
of our readers, particularly our older readers** 

To the letter was attached a sheet listing twenty-three 


titles. Our readers were asked to vote for the one they 
preferred and which appealed most to them. On the blank 
was a space for first, second, and third choice. Readers 
were asked also to suggest a title of their own \yhich was 
not included in the list of twenty-three titles listed. 

The first voting blanks were received on March 29. The 
final ones on April 26. The first day’s votes totalled 776, 
the choice being Radio-Electronics. Subsequent re¬ 
turns did not affect this choice in any particular, Radio- 
Electronics keeping the lead from the first day until 
the final ballot was received. Only seven of the twenty- 
three suggested titles were runners up to Radio-Elec¬ 
tronics. These follow: 2. Radio Science, 3. Radio- 
tronics, 4 . Radionics, 5 . Radiovision, 6. Radio World, 
and 7. Radiotelevision. 

The vote for first choice came out as 58.8% in favor 
of Radio-Electronics. The balance was broken up and 
scattered among the seven runner-up titles. 

A large percentage ()f the returns were most enthusi¬ 
astic about the title Radio-Electronics; again these let¬ 
ters out-pulled all other recommendations. 

At this point may we take the occa.sion to express our 
most sincere thanks to that great legion of our readers, 
who took the troui)le to vote for the new title, as well as 
the hundreds who wrote long, constructive letters and 
their reasons for voting their particular title. 

You will no doubt have noted that the change from 
Radio-Craft* to Radio-Electronics was not sudden. It 
took four months to make the change. Beginning with 
the July issue the words “Radio-Electronics’’ were fea¬ 
tured underneath the old masthead, which from then on 
kept increasing in emphasis while the old title Radio- 
Craft kept shrinking until with the present issue the 
change is complete. We believe that the new title Radio- 
Electronics €,rpresses the contents of the magazine 
more accurately than could any other title. 

Radio-Electronics is a tremendous force in our pres¬ 
ent civilization. Yet, the radio-electronic age has only be¬ 
gun—it is still in its merest infancy. No man can tell 
the wonders still ahead and the discoveries still to be 
made in the radio-electronics field. 

Radio-Electronics magazine will continue to grow 
apace with the advance of its art'—ic will chionicle fioni 
month to month the latest advances from all over the 
world as fast as the printed word can bring these ad¬ 
vances to you. 


OCTOBER, I94B 
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Ultra Loud !$peakor 


Is Auto - Truck Size 



Occupying fhe en+ire trailer front end. this horn is limited only by the power feeding it. 


T he loud speaker is the most inef¬ 
ficient unit of a public address sys¬ 
tem. It is possible, however, to de¬ 
sign a more efficient loud speaker 
by using a suitable air-coupling system 
consisting of a horn or baffle. 

The complete loud speaker is composed 
of (a) the diaphragm, (b) the driving 
unit and (c) the section which is least 
considered by most PA men, the air¬ 
coupling system. 

For mobile operation the weight and 
physical size of a loud speaker are very 
important. All these factors affecting 
the final results were considered in the 
construction of this mobile loud speaker 
system, designed and built by the writer. 

There is a practical limit for ease of 
portability to the size of loud speaker 
projectors. In this system the size was 
limited to the tow end and right side of 
an ElCar 18-foot house trailer, as shown 
above. The lower frequency limit is 
approximately 35 cycles; excellent high- 
frequency projection is obtained up to 


6,000 cycles since the projectors have 
exponential characteristics. 

The next problem was to select some 
type of construction which would not ex¬ 
ceed the weight-carrying limit of the 
trailer. The designer chose the air- 
plane-rib structural method of obtain¬ 
ing rigidity with minimum weight. The 
rib structure had to be of sufficient 
strength to prevent vibration at its own 
resonant frequency. 

Tests indicated that %-inch-thick 
tempered. Masonite would be satisfac¬ 
tory when reinforced with ribbing over 
its entire length. Clear white pine lum¬ 
ber was selected for the ribbing because 
of its low weight and because it is easy 
to work into shape. 

The problem of securing these white 
pine ribs in place was solved by using 
shingle nails, which, with the proper 
amount of lumber, give sufficient 
strength and insure maintenance of the 
shape of the projectors. Wood screws 
and bolts were used only where neces- 


With a ffooti ampti- 
fivr^ this unit van 
hv hvard tiro mites 

By PAUL H. THOMSEN 


sary for added strength. Considerable 
care was taken to make sure each 
shingle nail was driven into solid wood, 
for a loose nail might cause rattles or 
flexing. To avoid chipping, nails were 
never driven in near the edge of the 
Masonite. 

One of the first and most important 
requirements of this mobile loudspeaker 
is that the roof of the trailer be abso¬ 
lutely waterproof. Any rotten lumber 
on the trailer must be replaced. If the 
roof leaks, it won’t be long before boards 
will become loose and distorted; nails 
will not hold fast in rotten lumber. 

Clear the trailer of all cabinets, par¬ 
titions, and doors. Leave the housing 
over the wheel w'ells and leave the heat¬ 
er if one is provided and if it does not 
fall within the projector area. 

The following quantities of clear 
white pine will be needed to build the 
mobile loudspeaker: 


Qua^itity 

1 
1 
1 

60 
10 


Length 
( Feet) 
12 
8 
12 
8 
10 


Size 

2x4 

1 X 6 
1 X 12 

1 X 4 
1 X 4 



Fig. I—Floor plan of triplo speaker syslem. 
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Material below will also be required: 
10 sheets V^-inch tempered Masonite, 
\ X 10 feet 

7,000 shingle nails, about 1 inch long: 

3 dozen lV 2 -inch No. 10 blued wood 
screws 


Fig. 2 shows the wooden mounting 
rack for all six loud speakers. Each pair 
of speakers is mounted on a piece of 
clear white pine lumber cut to the di¬ 
mensions shown in Fig. 3. These three 
pieces are then mounted on the two 
pieces of white pine shown in Fig. 4. 
Prior to their installation within the 
trailer, all these pieces are screwed to- 


HOtFS fOft 
^-l/^'*000 SCPF'W 


Fig. 2—How the six speakers are mounted. 

1 gross %-inch No. 6 blued wood 

screws 

12 square yards of canvas 
6 Rola type G12 or equivalent 12-inch, 

20-watt loudspeaker units 
1 quart quick drying enamel 
5 lbs. window putty 

Remove the inner wall of the trailer 
carefully within the projector area and 
make a careful study of all bracing so 
that all of it which can be used will be 
left in position. Park the trailer on a 
level plane, and remove the \yall of the 
trailer through which the projectors are 
to extend. Use a saw and do not cut into 
the canvas top. St*e Fig. 1 for the floor 
plan and the size of the opening re¬ 
quired. Be sure to provide vertical sup¬ 
ports for the roof of the trailer. This 
will give you easy access to the section 
of the trailer where you will do most of 
your work. 

Point X in Fig. 1 is the point where 
you should drive a nail from which all 
measurements should be made. ith 
paint, mark all the dimensions on the 
floor exactly to scale. The speaker-unit 
mounting rack should be outlined on the 
floor and then the two outer walls of the 
projector. These dimensions are fixed 
and can be used as the working edges. 

Next draw the floor lines of the inner 
vertical walls (A and B) of the two out¬ 
side projectors. Remember that the di¬ 
mensions given are the final values after 
the V^-inch Masonite has been added 
over the ribbed structure. The openings 
for the speaker cones are 10 inches. The 
contours of the fillers A and B should be 
roughly drawn, using the approximate 
maximum liller thickness of 7V4 inches 
as a starter. 

A line should be drawn from Point X 
to the right front corner of the trailer. 
This line will be the center line for the 
center projector. From this line all 
points can be found for the left and 
right vertical walls of the center projec¬ 
tor. Two 2x4 vertical roof supports 
should now be installed to carry the full 
weight of the roof of the trailer at this 
corner. 


1.1/4* 
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the floor and left wall of the trailer. 
Then all floor markings should l>e com¬ 
pleted. 

Fig. 1 shows clearly that the ribs are 
closer near the speaker mounting rack 
than at the trailer walls. This is because 
the diaphragm of the speaker places 
more pressure on the walls in this area 
of the projector. 

The ribbing is positioned every 6 
inches up to the 30-inch rib. The ribbing 
in this area may be 2 x 2’s or 1 x 4 s 
with the thin sides facing the projector 
wall. Seldom were more than two or 
three nails used to hold each of these 
members in place. However, it is most 
important that each nail be of sufficient 
size and length to insure strength. At 
this stage of construction each member 
or vertical rib should withstand a hori¬ 
zontal pull of at least 100 lbs. without 
showing a tendency to break loose. 

The vertical and top ribs are essen¬ 
tially the same, but it was desirable to 
use a separation of 6 inches for the rib¬ 
bing on the bottom surfaces. This in¬ 
sured adequate strength for supporting 


UAKCZPiCCFS 


12-3/8' 


3—Detail of one of the speaker boards. 


gether for maximum strength. The six 
speaker-cone openings are covered with 
ordinary window screening to prevent 
anything from damaging the cones. This 
screening is tacked on. 

It is suggested that you do not install 
the speaker units until you have com¬ 
pleted all the carpenter work on the 
entire installation. However, the speak¬ 
er mounting rack may be screwed to 


-Speaker board top and bottom pieces. 


several boys and the builder during the 
construction and painting. 

The designer of this mobile loud¬ 
speaker found that a tolerance of ± 
1/32 inch was permissive up to a dis¬ 
tance of 18 inches from the loud speak¬ 
er mounting board. This could be in¬ 
creased to inch at 36 inches. Where 
possible, a tolerance ± H inch was 
held at 48 inches and 60 inches. Beyond 
this limit the contour was modified as 


Pig. 5_This top view of the horns shows the construction details and traming excellently. 
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rapidly as the Masonite would permit 
without cracking to fill the opening in 
the trailer, as shown in the photographs, 
Kemem.ier that the soiin<i pressure on 
the surfaces of the pi’ojector is great¬ 
est near the loud speaker mounting 
board. For that reason extreme care was 
taken to fit the pieces properly. This 



Fig. 6—Sidewall plan of the projector horns. 


close fitting reciuires well-seasoned wood 
and careful nailing. Clamps were used 
during the nailing of the vertical ribs. 
It was found very convenient to use a 
piece of steel about 1x2x5 inches as 
a back stop when nailing into sections 
of ribbing that appeared to be springy. 

Fitting the Masonite 

After the vertical ril)l)ing is finished, 
the vertical shet‘ts of */^-inch tempered 
Masonite may be fitted in place. For con¬ 
venience in hanclling, the pieces nearest 
the loud speaker mounting board should 
be not more than 30 inches long. The 
portion for the vertical panel contact¬ 
ing the loud speaker mounting board 
should l>e screwed on. Use %-inch No. 6 
blued wood screws for additional 
strength. The screws are placed in clear¬ 
ance holes spaced about 1 inch apart. 
The vertical sheets of Masonite are at 
least .1 inches Aove and below the esti¬ 
mated upper and lower horizontal sur¬ 
faces of the projector (see Fig. G). Pen¬ 
cil marks should be placed on the verti¬ 
cal ribbing approximately where the 


upper and lower surfaces will fall. How¬ 
ever, the horizontal center line on each 
side of the three projectors should be 
drawn in first to give a working line. 

Since you have now covered the hori¬ 
zontal center lines on all of the vertical 
ribbing, it becomes necessary to draw 
this line on the inside surfaces of the 
three projectors. From this line draw 
again the ui)per and lower surface lines 
on the tempered Masonite. Make them 
clear. Now proceed to nail, above the up¬ 
per line and below the lower line, a 1 x 4 
white pine side mounting rail. If, due 
to the curvature of the side walls, you 
cannot fit the 1x4 close to the side wall 
through its entire length, cut it into 
shorter pieces (see Fig. 5). However, 
he sure that each piece is securely 
nailed to the vertical ribbing. It will be 
necessary to curve the lower edge of 
the upper mounting rail and the upper 
edge of the lower mounting rail to keep 
within the tolerances specified. 



Fig 7 Construction detail of filler wedges. 


To the upper and lower side mounting 
rails are toe-nailed horizontal 1x4 
white pine supports. A minimum of 4 
nails was used at the ends of the pieces. 
The inner edges of the pieces were 
shaped to follow the contours of the top 
and bottom surfaces. 

As in the case of the vertical panels, 
small sheets of Masonite were shaped 
to fit in place to form the upper and 
lower surfaces of the projectors. To pre¬ 
vent rain from running down the top, 
a 2-inch strip of canvas is hung over the 
upper edge of the outer wall of the trail- 


The space between the pairs of loud 
speaker units is effectively removed, in 
so far as the load on the diaphragm is 
concerned, by placing a filler of two 
sheets of tempered Masonite between 
two or, preferably, three 11-inch wedges 
made of 1-inch clear white pine and then 
nailing all the pieces together and to 
a 1 X 10-inch ci osspiece 2 inches wide, as 
shown in Fig. 7. 

Previously it was pointed out that a 
tolerance of only ± 1/32 inch was per¬ 
missible. It is equally important to seal 
the corners of the projector near the 
diaphragm of the loud speaker where 
there are great pressures. Regular win¬ 
dow putty or plastic wood may be used 
when the Masonite is dry. 

The last job is installing the loud 
speakers. All the voice coils are con¬ 
nected in parallel, and the fields are so 
connected that all voice coils operate 
in phase. 

The amplifier equipment was mounted 
in the rear of the trailer. Bear in mind 
the importance of balancing the weight 
on the trailer for ease of handling and 
greater safety. The gasoline-driven gen¬ 
erator was placed in rear center to re¬ 
duce the weight placed on the tow ball 
of the car. The operating table, pream¬ 
plifier and equalizer rack and turntable 
were placed along one side of the trail¬ 
er, with the main amplifier on the other 
side. 

The photograph below shows the audio 
equipment within the trailer as viewed 
through the rear window. The 4-channeI 
preamplifier, the Tonalizer or equalizer, 
the 8-day clock, turntable (recorder) all 
are in back of the microphone which is 
located on the operating table. The large 
power amplifier is located on the left. 
The monitor loud speaker can be seen 
in the upper left partition above one of 
the projectors. 

Amplifier equipment 

The power amplifier for this PA sys¬ 
tem should be able to deliver at least 
100 watts of audio frequency over the 
frequency range of 30 to 6,000 cycles 
with relatively low total harmonic dis¬ 
tortion. Tests indicate that distortion 
should be less than 5% at full power 
output. The equipment illustrated is 
capable of delivering 230 watts, class 
AB operation. 

The full significance of the expression 
‘^Mobile Loudspeaker" will strike you 
when you get your first stationary PA 
job. Then and only then will you realize 
you need about 500 feet of microphone 
cable to permit placement of this speak¬ 
er, not up on a telephone pole, but out 
in the lot several hundred feet away 
from the gathering. The relatively high 
projector efficiency along with good fre¬ 
quency response will insure not only 
adequate coverage of the immediate 
gathering but of several complete 
blocks. 

The designer would like to suggest a 
500-ohm T-pad on a 75-foot cable as a 
remote volume control. This permits 
anyone to monitor the volume from out¬ 
side the walls of the trailer, more or less 
as it is heard by the audience. 


er. 



Inside fhe truck. The 230-watt amplifier is at left, the turntable and preamps at right. 
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Turner Model 77 hei a 
lucrimmatton of IS db. ^ 


The ampl'fer is contained within lh« 
case of Western Electric s 640AA coP' 
denser mike. Mike (inset screws on end 


This is Astatic'^ Velvet Voice crystal 
unit, available as model 200 with flat 
response or 241 mainly for speech work. 


Stephens C-l is a new condenser mic* 
hone that phase-modulates a crystal 
illator. Response extends from one- 
cycle in 24 hours upward to IS kc- 


Astatics Cardinal (crystal or dynamic) 
may be lifted from stand for hand use 
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kCa MI*4297 vo!td^< 

amplifier is made up ol 
A group of one-charts 
rtel subassembly units 


RCA s portable SP-I5A system in* 
eludes a IS-watt amplifier wi^ith I 
microphorte input and 2 channels 
phonograph pickups. The car- 
Tying case for the amplifier has 
mike, stand, and cable. A loud* 
speaker is mounted m case cover. 
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nferesting Amplifiers 


The Bell Model 2122 el left he, three 
phoro .rput, Two lor megnel.c un,(, 
he.e the requ.red be,, equeh.et.on. 
The F.,he, empl.P., („g|„| 

Scott Dynem.o No„e Suppr.,,or. 
electron.rey lube, ,how the ectlon, 
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A. convenient table lists lO iinportant 
feat9iM*es of lit ntotlevn amplifievs* The 
text explains hotv to use the ratings* 


T he accompanying table gives vital 
statistics on a representative group 
of commercially available ampli¬ 
fiers. A number of varied types are 
presented, phonograph amplifiers foi' 
the home, high-power PA units, and 
two - chassis preamplifier-power-ampH- 
lier combinations. 

In selecting an amplifier, the purpose 
for which it is to be use<l should be 
kept in mind. That will insure that the 
quality of the unit chosen is high enough 
and—what can be just as important— 
that extra money is not spent for a 
higher-quality amplifier than necessary. 

For phonographs in homes the pickup 
to be used (and the loudspeaker) should 
be considered. If an inexpensive crystal 
is the customer’s choice or if he intends 
to buy a limited-range speaker, there 
is littie point in paying for an amplifier 
flat to 20,000 cycles. If, on the other 
hand, the buyer is a discriminating lis¬ 
tener who is willing to spend enough 
money to get a wide-range dual loud¬ 
speaker system and a modern magnetic 
pickup, he should not saddle himself 
with an amplifier that droops at the 
high end of the audio band. Pay atten¬ 
tion to the harmonic distortion ratings, 
loo. Even though moderate amounts of 
distortion may not be obvious to the ear, 
auditory fatigue, a condition which 
makes the higher tones appear to be 
unpleasant, will set in after a period 
of listening, N<» exact figure is worth 
anything in judging how much auditory 
fatigue will occur because different per- 
.<(ms will be atfecte<l differently. In any 
case, for high-quality results, use an 
amplifier with the lowest possible distor¬ 
tion rating. 

Harmonic distortion is a percentage 
figure which indicates how much har¬ 
monic energy will he developed when a 
pure sine-wave tone is fed into the am¬ 
plifier. The distortion results from non- 
linearities such as tubes which do not 
operate entii'ely on the straight portion 
of their characteristic curves, grid recti¬ 
fication, and unsymmetrical operation 
of push-pull stages. Some harmonic dis¬ 
tortion is always present, largely ))e- 
cause nothing in life is ever i>erfect. 
.A total of is usually defined as the 
maximum for high-fidelity amplifiers, 
but lower values are preferred. 

Interniodulation is another type of dis¬ 
tortion arising from nonlinearities. It oc¬ 
curs when two input sine waves produce 
sum ami difference of heat frequencies. 
Heats will not he produced unless there 
is nonlinearity in the amplifier. If they 
are, the effect is one of creating new 
tones within the amplifier itself and 
feeding them to the speaker along with 
the original sounds. This is certainly 


not fidelity. Most manufacturers do not 
give interniodulation ratings, so they 
were omitted from the table. In generid, 
an amplifier with low harmonic dis¬ 
tortion is likely to have comparatively 
little intermodulation. 

In choosing an amplifier for PA work, 
the frequency response and distortion 
may or may not be important. Where 
the unit is to be used only for voice it 
is uneconomical to purchase a high- 
quality system. The same may hold true 
when it is to be used only for back¬ 
ground music, as in a restaurant or 
hotel lobby. Volume controls are often 
turned down in these locations so that 
the music is not too obtrusive, or a.v.c. 
may be used. 

Where live music is to be amplified 
high fidelity is usually demanded. Here 
distortionless reproduction through a 
flat amplifier is much preferred. But 
the loudspeakers in use may be a limit¬ 
ing factor, so much so that it may not 
pay to spend any extra money necessary 
for response beyond 8,000 or 10,000 cy¬ 
cles. On the whole, a serviceman who 
rents PA systems to various organiza¬ 
tions will do well to have a high-quality 
unit, since quality will be needed in 
many applications. 

B^-ause of the well-deserved popu¬ 
larity of modern magnetic pickups, 
many of the amplifiers listed have input 
channels especially designed for them. 
These inputs have a higher gain than 
normal phono channels an<l some have 
the necessary 6-db-per-octave bass boost 
ecjualization. Some of the units which 
have magnetic pickup inputs are the 
Bell 2122, Altex A-323B, Newcomb 
HLP-14, Fisher, Concord 2-131, and the 
Masco MA-25EX. Almost all of these 
have either fixed bass equalization or 
variable controls. 

The table indicates what type of 
equalization control is available with 
each amplifier. The buyer of a unit for 
almost any use other than in a broad¬ 
casting station will do well to look for 
bass and treble boost and cut controls. 
While a permanent flat response might 
appear to be most desirable for high 
fidelity, there is no denying that most 
miciophones and loudspeakers are not 
linear. In acUlition, the room in which 
the sound is heard may Iw unsuitable. 
If, for instance, it has smooth unbroken 
walls, high tones will bounce around and 
may be very unpleasant to the ear. The 
only reasonable thing to do is to attenu¬ 
ate the highs. High-frequency cut also 
helps to reduce acoustic feedback and is 
necessary in matching the curves of 
nio.st records for playback. 

Bass boost is necessary too, in play¬ 
ing records with a magnetic pickup. 


Bass attenuation will usually increase 
the clarity and understandability of 

speech. . 

All amplifiers which have variable 
equalizers or tone controls should have 
some mark on each equalizer dial to in¬ 
dicate the proper setting for flat re¬ 
sponse. Information from the most man¬ 
ufacturers ilid not mention this point 
but some of the amplifiers <Io have dots 
or zero marks to indicate the flat set- 



The Brook amplifier features separate preamp, 

tings. When this point is not marked, 
a frequency run in the‘shop, using an 
audio oscillator and an output meter 
connected across a <lummy load resistor, 
will enable the owner of the unit to 
make his own indicators. Spots of cod¬ 
ing paint or red nail polish are con¬ 
venient, an<l may he i)urchased easily in 
the very small quantities needed. 

Several of the amplifiers have par¬ 
ticularly interesting features. In the 
past most smaller amplifiers (with out¬ 
put power under 25 watts) were de¬ 
signed for small PA jobs and were not 
of high quality. Recently, much more at¬ 
tention has been paid to the phonograph 
enthusiast. Amplifiers with living-room- 
size outputs are being made to the high¬ 
est standards. One of these is the Brook 
10C3. The power supply and power 
amplifier are on one chassis which may 
be hidden away in a cabinet or a closet. 
The smaller unit contains the preampli¬ 
fiers and all controls. It is attractively 
de.^signed to he placed at some convenient 
spot in the living room. The low-im- 
pedaiiee line between the two units can 
he of any l easonahle length.^ Incidental¬ 
ly, interniodulation ratings are given 
on the Brook amplifier. The maker’s 
data sheets show only 1.69^4 at the full 
30-watt output, an extremely low figure. 
Whether or not this is due to Brook’s 
policy of using only low-mu triodes 
throughout is a matter to be thrashed 
out between the two schools who hold 

(a) that all multigrid tubes distort and 

(b) that multigrid tubes need not dis¬ 
tort. 

One of the most re.spected high-fidel¬ 
ity amplifiers is the Altec Lansing 
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A-323B. Though the circuit is fairly 
standard, Altec claims that its special 
output transformers make a good deal 
of the difference. The unit is being of¬ 
fered now as a kit which includes the 
power and output transformers, the 
equalization coil, and a punched chassis 
and complete set of schematic and pic¬ 
torial diagrams. 

The RCA SP-15A is a complete por¬ 
table system. The microphone, a desk 
stand, and the amplifier all fit into spe¬ 
cially built pockets in the case and the 
speaker is mounted in the cover. The 
higher-power amplifiers are not usually 
small or light enough to fit into a case, 
so must be carried separately. 

The serviceman who goes on many 
portable PA jobs will find it useful to 
make (or have a carpenter make) a 
special case for PA equipment. Ingenu¬ 
ity in making specially-shaped compart¬ 
ments and brackets for the various ac¬ 
cessories will pay off in convenience. 
It is neither pleasant nor impressive to 
arrive on location entangled in miles of 
loose cable and carrying several objects 
in each hand, pockets bulging with more 
equipment. 

Some of the amplifiers offered have 


built-in volume expanders. The Knight 
20-watt unit is one of these. The maker 
states that, contrary to the practice in 
most amplifiers, the degree of expansion 
in the Knight is not affected by the set¬ 
ting of the volume control. This may be 
a great convenience to listeners who 
turn down the gain momentarily to hear 
the doorbell or answer a question and 
find that the expansion control has to 
be reset. 

Among the amplifiers listed which fall 
into the high-power class are the ACA- 
58D (52 watts) and the Ward Airline 
45- and UO-watt jobs. The latter consists 
of either two or three separate units 
in a single metal cabinet. The preampli¬ 
fier and one 45-watt power amplifier 
are furnished for the 45-watt system. 
To double the output power a second 
45-watt chassis is added. Each power 
stage uses six 6V6-GT’s in push-pull 
parallel. Two photos show how the pre¬ 
amplifier and power chassis are mount¬ 
ed. The preamplifier terminates in 600 
ohms and a volume-indicator meter con¬ 
nected across this appears on the front 
panel. 

Very few amplifiers provide various 
stei)s of fixed equalization selected by a 


switch, as does the Newcomb HLP-14. 
This is in addition to variable tone con¬ 
trols. The switch has positions for rec¬ 
ords with various amounts of surface 
noise. No curves are given but presum¬ 
ably the switched equalizer affords prop¬ 
er compensation for the record charac¬ 
teristic plus some extra high cut in the 
“noisy” positions. In addition to the 14- 
watt amplifier listed in the table, New¬ 
comb offers a similar amplifier with 30 
watts output, the KXLP-30. 

The Fisher amplifier incorporates the 
famous H. H. Scott Dynamic Noise Sup¬ 
pressor. Various refinements are added, 
such as separate electron-ray tubes to 
indicate action of the gates, and two- 
chassis construction. Three inputs can 
be accommodated but only one at a time. 
The desired one is selected by a panel 
switch. There are five controls associ¬ 
ated with one form of tone control or 
another, enough to give any listener free 
rein in suiting the musical balance to 
his tastes. 

The Masco 25-watt amplifiers are of¬ 
fered with (MA-25HF) or without 
(MA-25EX) a built-in expander. The 
same features are offered in 12-watt 
units, MA-12HF and 12EX. 


AUDIO AMPLIFIERS 


Mfr. & 

Mod*l 

Power 

output 

(watts) 

Horm. 

dist. 

(%) 

Output 

imped. 

(ohms) 

Output 

stoge 

Frequency 

response 

(cycles) 

Phone Inputs 

Mic. Inputs 

Equalisers 

Remarks 

No. 

Coin 

(db) 

No. Gain 
(db) 

(type) 

Al«*c A-32I-B 

15 

2 

2.5-24 

p-p 6L6-G 

20-20,000 
±1 db 

1 

1 

117 

77 

use hi-goin 
phono input 

boss boost 
treble cut 

ovoil. in 
kit form 

Amp. Co. of Am. 
50D 

52 

5 

2-500 

p-p-por 
6L6-G (4) 

30-15,000 
±} db 

1 

79 

3 

1 

124 

107 

boss and 
treble cut 


Aydar BMP-2S 

20 

5 

4,8 

P-P 6L6-G 

50-14,000 
±2.5 db 

1 

65 

1 

1 10 

treble cut 

operates on 

1 17 V. o.c. 
or 6 V. d.c. 

Boll 2122 

10 

3 

3.4-18 

p-p 6B6-GT 

30-15,000 
±0.75 db 

4 

60-80 

0 


boss ond treble 
cut ond boost 

no mixers 

Bogon PH-10 

10 

5 

3.2,8 

p-p 6V6 

40-15,000 
±1 db 

1 

72 

0 


boss ond treble 
boost ond cut 


Brook 10C3 

30 

1.3 

1.5-500 

p-p 2A3 

20-20,000 
±0.5 db 

1 

3 

100 

80 

0 


boss, treble 

seporote 
preomp chossii 

Fishor 

20 

1 

8, 16 

p-p-por 

7C5 

20-20,000 
±1 db 





boss ond treble 
cut ond boost 

dynamic noise 
suppressor 

Knight 

lAlllod 93-103) 

20 

2 

4-500 

p-p 6L6-G 

20-20,000 
±1 db 

1 

78 

0 


boss Ond treble 
cut ond boost 

built-in 

expander 

Lofoyotto- 
Concord 2-131 

10 

2 

2-500 

p-p 6V6 

30-20,000 
±1 db 

1 


1 


boss and treble 
cut ond boost 


Lofoyotto- 

Concord 

60 

5 

4-15 

p-p 807 

30-12,000 

±2 db 

1 

85 

2 

120 

step-type 


Mom MA-2SEX 

25 

5 

4-500 

p-p 6L6-G 

30-20,000 
±1 db 

1 

r 

1 

1 

90 

60 

70 

75 

1 

120 

boss and treble 
cut ond boost 

built-in 

exponder 

Newcomb HLP-M 

14 

5 

3-500 

p-p 6V6 

30-1 5,000 
±1 db 

r 1 

1 

90 

109 

0 


boss boost treble 
cut ond boost 

outomotic boss 
compensation 

RCA Ml-4297 

<voltage amp) 
with MI-4288 
(power amp) 

40 

2.5 

4-250 

p-p-por 

6L6 

30-10,000 

±1 db 

0 


2 

111.5 

boss cut 

2 more inputs 
moy be odded 

RCA SP-1SA 

15 

5 

4-250 

p-p6V6 

50-10,000 

1 

1 

75 

100 

1 

114 

high cut 
ond boost 

portobte 

Rek-O-Kut R-5A 

9 

5 

8-500 

p-p 6K6 

50-1 5,000 
±1 db 

2 

76 

1 

125 

treble boost 
ond cut 

for 

recording 

Sotcholl Corlson 

PA-722 

25 


0.5-500 

p-p 6L6 

60-10,000 
±1.5 db 

1 

87 

4 

138 

treble ond 
boss cut 

tone control for 
eoch chonnel 

Stork 

20 

5 

4-500 

p-p 6L6 

50-12,000 
±2 db 

1 

78 

2 

120 

treble cut 

Cabinet-top 
phono ovoil. 

Word 

45 

2 

1.4-600 

p-p-por 
6V6 (6) 

50-15,000 
±7 db 

2 

74 

4 

110 

boss ortd treble 
cut ond boost 

90-wott 
model ovoiL 
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Modern Crystal Phono Pickups 


Crystal pickups are still most popular 


C RYSTAL pickups are still by far 
the most popular for home phono- 
prraphs, probably because they 
are inexpensive and have high 
output. In higher-priced equipment the 
magnetic types are gradually replacing 
crystals but, since magnetic output is 
low, a preamplifier usually must be add- 



The ceramic crystal pickup made by Sonotone. 


Shockproof Nylon needles will be avail¬ 
able with .001-inch points. Buyers of 
these should heed Duotone’s warning that 
the new needle-point radius is not the 
only requisite for playing Microgrooves. 
The low needle pressure and the 33 1/3- 
r,I),m. turntable are essential. In view of 
modern research it is doubtful, too, 
whether any pickup using a conven¬ 
tional chuck to hold removable needles 
will afford the best fidelity. 

The Rochelle salt crystal is affected 
by humidity, and its life may be short¬ 
ened for that cause, especially in damp 
climates. A newer development, the P-N, 
or am?nonium dihydroffen phosphate 
crystal is more durable. The P-N crys¬ 
tal is not damaged by high tempera¬ 
tures or humidity. Crystals have been 
demonstrated after immersion in boiling 
water. 

Another new development is a ceramic 
crystal material composed of titanates 
of barium and other minerals. These are 
the high-dielectric ceramics used in 
small capacitors. Not all the properties 


Judging from the literature circulated 
by manufacturers, few crystal pickups 
today use the old standard steel needles. 
Some, such as the RCA Silent Sapphire, 
have permanent sapphire or special al- 
loy-tipi)ed needles built into the cart¬ 
ridge, but most offer cartridges with 
replaceable needles of their own special 
design. Many of these have “knee 
action,” meaning that they are bent so 
that they have enough vertical com¬ 
pliance to eliminate any noise that 
would result from vertical irregularities 
in the record surface. Unfortunately, 
this usually adds some lateral compliance 
as well, adding slightly to the droop in 
the high-frequency response. The knee 
action does a great deal, however, to¬ 
ward reducing needle talk, direct acous¬ 
tic radiation of record modulation, and 
noise. 

Many of the new crystals are 
equipped with needle guards. These usu¬ 
ally take the form of small spring-metal 
extensions or knobs on the lower surface 
of the cartridge case. When the knee- 
action needle hits the record too hard, it 
yields and the guard takes up the shock. 
One maker, Webster Electric, has rede¬ 


ed, making the replacement job more 
than just a few minutes with a screw¬ 
driver. 

Most crystal types differ only in the 
shape of the cartridge. The frequency 
response of the usual crystal gives me¬ 
dium to low fidelity because of an abrupt 
cutoff between 4,000 and 6,000 cycles 
and a number of peaks and valleys in 
the response curve. Theoretically, an 
ideal crystal has smooth response from 
ordinary records, tapering off smoothly 
in the upper register. The taper can be 
removed with simple RC networks. The 
Brush PL-20 is a good example of this 
type of crystal. Its cost, however, is far 
greater than that of the ordinary type 
of crystal pickup. 

High-fidelity crystals, however, are 
making a comeback. The new Columbia 
LP (long-playing) Microgroove records 
are made with a frequency curve that 
aj)proaches the ideal crystal character- 
i.stic closely. The first available record 
player for playing the Microgrooves was 
made by Philco in collaboration with 
Columbia engineers and uses a crystal 
pickup. Claims for the player (which 
also is sold under the Columbia label) 
state that the pickup will reproduce the 
Microgrooves ideally. Probably an R-C 
compensation network is included. 

Astatic also produces a crystal pick¬ 
up (FL-33) for Mitnogrooves. Like the 
Philco unit, the arm is constructed for 
stable operation with only 6 grams 
needle pressure. The crystal gives ap¬ 
proximately 0,5 volt output, even with 
the smaller modulation present on the 
new records. Another maker of Micro¬ 
groove pickups is Shure with its 900MG. 

The Duotone Company has recently 
announced that their Star Sapphire and 



Electro-Voice Torque-Drive uses lever action. 


signed the cartridge mounting for this 
purpose. The entire cartridge is spring- 
clipped into a special pivoted mounting 
screwed to the arm. Its normal position 
is at an angle to the record surface, as 
the drawing shows. When the pickup is 
dropped accidentally or is in any way 
subjected to a pressure greater than 2,5 
ounces, the front end of the cartridge 
tips up and the small projection acting 
as the guard rests on the record, (See 
drawing.) 

Despite guards and knee-action 
needles it is (still) a good idea to handle 
pickups genMy. 

One of the most useful features of 


of the titanate compounds have been 
fully explored as yet; therefore it is 
difficult to predict the possibilities of the 
new material. Advantages claimed by 
manufacturers of the new type pickup 
are low needle pressure, elimination of 
needle talk and wider frequency re¬ 
sponse. 

The cartridge is much smaller than 
the Rochelle-salt type. This is said to 
permit a mechanical construction which 
causes less distortion, as well as lending 
itself to better design of the pickup arm. 

Electro-Voice has developed a “torque 
drive” crystal pickup. Its stylus is 
coupled to a harness arrangement 
which, by lever action, distorts the crys¬ 
tal, (See illustration,) The harness is 
built so that vertical stylus movement 
produces no output, eliminating one 
source of surface noise. The lever action 
multiplies the torque imparted to it by 
the moving stylus so that lateral com¬ 
pliance is much increased. The response 
curve furnished shows a fairly smooth 
constant-amplitude response to 10,000 
cycles. 


recent pickups is a simple change in the 
method of connecting cartridges electri¬ 
cally, Formerly the leads had to be sol- 


SPRINO CLIP MOUNTING 



Webster cartridge has unique mounting, 

dered directly to terminals. It was no 
difficult trick to overheat a crystal with 
the soldering iron and damage it per¬ 
manently, Today virtually all pickups 
have plain round pins projecting from 
the rear. Small lugs are furnished sepa¬ 
rately, to which the leads are soldered. 
The iugs are then slipped over the pins. 
Danger of heat damage is eliminated 
and the serviceman’s job is made much 
easier because he does not have to work 
in a tight place with his soldering iron. 
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Microgroove 


ph Records 


Technical characteristics of 
Columbia's new high-fidelity 
long-playing recording system 


By M. HARVEY GERNSBACK 


A SIGNIFICANT advance in 
commercial phonograph rec¬ 
ords was made when Columbia 
announced its long-playing 
Microgroove records late in June 
(Radio-Craft, August, 1948). Up to 50 
minutes of music may be recorded on a 
single 12-inch Microgroove record, com¬ 
pared with only 8 or 9 minutes on a 
standard 12-inch disc. 

The new records differ from conven¬ 
tional ones in two major respects: First, 
they are recorded at 33 1/3 r.p.ni. 
(standard broadcast transcription 
speed) instead of 78 r.p.ni. Second, the 
number of grooves per inch is from 224 
to 300, compared with about 90 in con¬ 
ventional records. This means that the 
groove width is approximately one-thii d 
that of ordinary phonograph recoi-ds. 
That is shown clearly in the two iihoto- 
micrographs Figs. 1 and 2, Fig. 1 shows 
a microscopic enlargement of a section 
of the new disc, compared with an ordi¬ 
nary disc in Fig. 2. 

Recoi-ding at 33 1/3 r.n.m. introduces 


certain fidelity limitations in conven¬ 
tional wide-groove recoiding. Fig. 3 i.s 
a schematic drawing of a disc surface, 
W^hen the disc revolves under the cut¬ 
ting stylus at a constant rotational 
speed, the stylus will take the same 
amount of time to travel from A to A' 
if it is near the outer edge of the disc, 
as from B to B' if it is near the center, 
each of these distances representing the 
same fraction of a revolution. However, 
the actual /htrar disfa7tce traveled from 
B to B'—with the cutter near the disc 
center—is much smaller than that 
traveled from A to A', when the stylus 
is near the edge. 

The drawing is much out of scale, but 
assume that the stylus travels each of 
these distances in 1/5000 second. If the 
tone being recorded is 5,000 cycles, the 
stylus will trace out one cycle in each 
case, as the drawing shows. Notice that 
the one-cycle groove of AA' takes up a 
comparatively long distance and its un¬ 
dulations are fairly gradual. But at BB' 
the same cycle will have to be traced in 


a much shorter distance and its undula¬ 
tions are much sharper and its bends 
more acute. 

Fig. 4 is an enlarged picture of each 
of these grooves. Notice that for A A' 
the width of the groove is fairly constant 



Fig. 3—Pinch Effect cause near disc center. 

at all points. A reproducing needle of 
the proper size and shape will fit nicely 
into this groove and reproduce its vari¬ 
ations faithfully. But for BB' the steep¬ 
er bends of the engraved wave cause the 
groove width at points X to be percepti¬ 
bly narrower than normal due to the 
shape of the cutting stylus. Because of 
thi.s, the playback needle will be forced 
up out of the groove somewhat; it will 
not track properly, and the output vol¬ 
ume of the pickup will be decreased. 
Distortion may also be introduced be¬ 
cause the needle will move vertically as 
well as horizontally. This pinch effect 
will occur to some extent no matter 
what the frequency. In practice pinch 
effect is not bothersome at frequencies 
much below 1,000 cycles. If the playback 
needle point is a little larger than opti- 



F(g. I, left; Fig, 2. right—Photomicrogrepht of ordinary and Microgroove record section. 
Owing to variations in records, the ratio is nearer 2:1 than the more usual 3:1. 
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mum, it will attenuate frequencies even 
lower than this. The actual attenuation 
due to translation loss in playback 
varies with the particular pickup and 
needle. Curves in Fig. 5 are typical. 

Under a diameter of about 8 inches 
(in ordinary 33 1/3-r.p.m. recordings) 
the translation loss is so great that little 
correction is possible; but from 8 to 
about 13 inches, where the effect begins 
to be noticeable, diameter equalizers are 
used, when recording, to correct the re¬ 
sponse. These high-boost equalizers raise 
the amplitude of high frequencies fed to 
the cutter, the boost increasing as the 
stylus travels inward on the disc. 

Because of translation 
loss, high-fidelity, 33 1/3- 
r.p.m. recordings (of nor¬ 
mal groove width) are 
rarely made at recording diameters oi 
less than 8 inches. 

The frequency range which can be 
successfully recorded and played back 
without attenuation on a lateral-cut disc 
depends on four factors: speed of recoid 
rotation, modulation index (ratio of 
fully modulated groove width to un¬ 
modulated groove width), diameter of 
record at the innermost recording 
groove, and stylus tip radius. Decreas¬ 
ing the tip radius increases the maxi¬ 
mum frequency which can be recorded, 
while decreasing turntable speed de¬ 
creases the maximum frequency (for a 
given recording diameter and modula¬ 
tion index). In Microgroove records, 
turntable speed is reduced from 78 to 
33 1/3 r.p.m., a ratio of about 1 to 2.3. 
But stylus tip radius is reduced by a 
factor of 1 to 3. Though the relationship 
between the two is not a direct one, the 
reduced stylus radius more than com¬ 
pensates for the speed reduction. Hence, 
even at the innermost diameter of the 
Microgroove records (5% inches) fre- 
queney response and lack of distortion 
is superior to old 33 1/3-r.p.m. recording 
at its innermost diameter, according to 
Dr. Peter Goldmark, director of engi¬ 
neering research and development at 
CBS and in charge of development of 
the records. 

Curve A in Fig. 6 shows the recording 
characteristic used. It follows very 
closely the standard NAB characteristic 
(used in broadcast transcription work 
and in many standard records), except 
at frequencies below 100 cycles. These 
low frequencies are em])hasized more 
than in the NAB curve. This reduces 
turntable rumble problems in low-cost 
record players, because the amount of 
bass boost needed is reduced. The rec¬ 
ords will reproduce almost perfectly 
without equalization when played 
through a high-grade crystal pickup 
fitted with a ,001-inch radius stylus. The 
arm and pickup must be designed to 
track with a pressure of 1/5 ounce. 

Because of the fine grooves, the max¬ 
imum groove amplitude must be much 
smaller than in conventional recording. 
This means lower-level recording. Ac¬ 
tual output level claimed by Columbia 
for these records is 4 db lower than con¬ 
ventional records. However, this lower 
level is not too important since the rec¬ 


ords are pressed on Vinylite which gives 
practically no needle scratch. 

The lack of needle scratch or back¬ 
ground noise is aided by the phenome¬ 
nally light needle pressure used in the 
phono pickup. The light pressure, com¬ 
bined with use of Vinylite discs, results 
in essentially noiseless record reproduc¬ 
tion. With such a low noise level, it is 
not necessary to boost the level of low- 




Fig. 4 —Grooves of same frequency at different 
disc diameters. 

volume sounds during recording. In¬ 
stead, the volume level is set once and 
left alone. This is a particularly desir 


anything previously heard on records. 

The two requirements, namely low 
needle pressure and .001-inch stylus tip 
radius, mean that ordinary pickups and 
tone arms cannot be used with the new 
records, although some professional- 
type arms and cartridges can be modi¬ 
fied to do the job. And the 33 1/3-r.p.m. 
turntable speed means that only a small 
number of record enthusiasts will have 
suitable turntables. Consequently, a 
whole new group of phono cartridges, 
arms, motors, and complete record play¬ 
ers has been developed and is now 
coming on the market. In general, there 
are two types of players. One, an auxil¬ 
iary unit for those who already own a 
phonograph, consists of a 33 1/3-r.p.m. 
turntable and special pickup. The unit 
plays only Microgroove records. The 
user continues to use his old phono¬ 
graph for old-style records. The second 
type of player unit, featured in new 
radio-phono combinations, has two sep¬ 
arate pickups, one for ordinary and 
one for Microgroove records. The turn¬ 
table is a two-speed device. Generally 


FREQUENCY, CPS 


5 6 7 8 lOpOO 
“CHAM. 



Fig, S—Playback loss at various diameters. 


able advantage in recording symphonic 
and operatic music, where much of the 
music's effect comes from the wide vari¬ 
ations in volume. Columbia points out 

VELOCITY DB 


the unit is an automatic record changer 
for 78-r.p.m. records and a manual rec¬ 
ord player for the 33 1 '3 r.p.m. discs. 
For those who already own two-speed 


CPS 



Fig. 6—Mierogroove recording curve A) vj. conitant amplitude curve (B) ot xtal pickup 


that no compression is used during re¬ 
cording. Listening tests on two Micro¬ 
groove recordings have confirmed this. 
The dynamic range is much wider than 


turntables, there are special pickups, 
both of the crystal and magnetic types. 

Figs. 8, 4. 5 are from Gernsback Library Book* 
“Practical Disc Recording.'* 
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Electronic Organ 


Improved 


A n old and well-known method 
of amplifyinjj the sound of 
strinjr <)!• leod instruments is 
shown in L Several ar¬ 

ticles illustratinj' the method have ap¬ 
peared in Radio-Craft. Amonj? them are 
“Tone-Controlled Electronic Piano” by 
Bretsfelder, January, 1088 and “Elec¬ 
tronic Orgran” by Allan, April, 1941. 
“Non-Radio Uses for FM” by Merrill, 
April, VM2, described a different system 
which was used to build the FM orjjan 
described in this article. 

The non-FM i)rinciple is sim])le. .A. 
polarizinir battery B is in series with 
a resistor R and variable capacitor S, 
which consists of a piano string and 
a metal screw placed very close to it. 
(In an organ, the serew head is placed 
close to the vibrating reed,) When the 
string vibrates, the capacitance between 
string and screw head varies at the i-ate 
of vibration. 

Since the amount of charge on the 
capacitor varies with its capacitance, 
electrons move from the battery to the 
String as its capacitance increases, and 
in the opposite direction as decreases. 
Current flowing through the resistor R 
causes a voltage drop across it, which 
in turn causes the voltage at C to vary 
at the string’s rate of vibration. Since 
C is a blocking condenser large enough 


With FM 

to have a low impedance at audio fre¬ 
quencies, these changes of voltage ap- 
l)ear on the tube’s grid and vary its 


Af OUT 



Fig. I—Older pianos used polarizing voltage. 


output. The reader will I'ecognize the 
principle of the condenser microphone. 

A separate serew is placed near each 
string of the piano (or reed of the or¬ 
gan) and all are connected in parallel 
to the amplifier input, usually by wind¬ 
ing a single turn of a steel wire once 
around each screw. Output tends to be 
low, as the total capacitance change 
caused by the vibration of any one 
string is small compared with the total 
shunt capacitance of all the other screws 
and strings. The hum problem is often 
serious, and the high polarizing voltage 
may be dangerous. Insulation must be 
excellent—a great problem in humid 
weather. For good output, capacitive 


This chassis holds the electronic heart of tho 
organ, the FM oscillator and the discriminator. 
The tuning capacitor is mounted on rubber. 


By WILLIAM K. ALLAN 


reactance of S should be low compared 
to the total shunt resistance of R anrl 
the tube's grid resistor in parallel. Since 
capacitive reactance increases with de¬ 
creasing frequency, the low-frequency 
response drops off. 

Fig. 2 is the system described in the 
Merrill article. It shows how the sti ing 
vibration can be used to frequency-mod- 
ulate a carrier. The tube is connected as 
an r.f. oscillator, tuned by Cl and the 
coil. Across Cl are the series capacitoi s 
C2 and S, again our string (or reed) 
and pickup screw. 

When the string vibrates, the cai)aci- 
tance of S changes at an audio rate. The 
changing capacitance causes the oscil¬ 
lator frequency to vary at the same rate, 
in effect giving frequency modulation. 
If the r.f, signal is picked up on an FM 
receiver, the string tone will appear in 
the loudspeaker. 

In Fig. 2 Cl tunes the oscillator to its 
resting frequency, C2 is adjusted so that 
the vibrating string will produce the de¬ 
sired P'M deviation. If C2 is large with 
respect to the capacitance of S, the ef¬ 
fect of variations in S will be large, and 
vice versa. 

An electronic reed organ 

The principle illustrated in Fig, 2 was 
used by the writer to build an electronic 
I’eed organ. Instead of the piano string.^, 
the vihiating parts are organ reeds. In 
contrast to the d.e. electrostatic system 
of Fig, 1, no high polarizing voltage is 
needed at the pickup screws. The insu¬ 
lation resistance between pickup screws 
and ground need not he high, so humid¬ 
ity and stray dust i)articles will have 
no effect. The unit has outstanding or¬ 
gan tone and full bass response. It is so 
simple and satisfactory that electronic 
music enthusiasts will be able to build 
it without difficulty. 

If the amplification factor of a triode 
i.s 20, grid voltage changes ai e 20 times 
more effective than plate voltage 


TO FM RCVQ 



Fig. 2—One method of using FM for pieno. 


RADIO-ELECTRONICS for 





























13 


Audio 


changes in varying plate current. If the 
plate circuit is tuned by the pickup 
screws instead of the grid circuit (as in 
Fig. 2), 60-cycle hum is reduced by the 
tube’s amplification factor. 

The reactance of a .001-uf condenser 
at 1800 kc is about 88 ohms. At 60 cycles 
it is 30,000 times greater. Employing 
such a condenser in series with the pick- 

6C5 6H6 



Fig, 3—Author's circuit needs no shielding. 

up electrodes and the inductance they 
tune reduces the hum level over 44 db. 

By combining these two hum-reduc¬ 
ing devices (patent applied for) an or¬ 
gan can be built with no shielding. To 
appreciate what this means, the reader 
should have tried to adjust a conven¬ 
tional electrostatic organ in which the 
shielding had to be removed and re¬ 
placed between each change and trial 
of the result, and for good measure he 
should have touched ground while try¬ 
ing to pull a reed polarized at 300 volts! 

The change in the tone of a reed or¬ 
gan is remarkable. The organ may be 
played like a piano, the bass notes being 
struck so staccato that no audible sound 
IS produced except when the electric 
pickup is on. The output sounds like a 
deep diaphone organ pipe. 

Fig. 3 is the circuit. The 6C5 is con¬ 
nected as a shunt-fed Hartley o.scilla- 
tor, LI being the center-tapped grid and 
plate coil. An r.f. coil from an old Vic¬ 
tor t.r.f. receiver, chosen because it was 
wound in grooves and center-tapped, 
is about 1'/^ inches in diameter with 
about 48 turns each side of center tap, 
the total winding being iMi inches long. 
The grid leak and condenser are 47,000 
ohms and 250 pfif, respectively. Cl is the 
.002-uHf plate bypass condenser. R1 and 
C2 form a decoupling network. They re¬ 
duce the output to a point where neigh¬ 
bors can’t pick up organ music too lou<l- 
ly at 1800 kc on an all-wave receiver. C3 
is the all-important hum-reducing .001- 
pf condenser in series with the pickup 
screws which are placed over the 
grounded reed tongues. 


The 6H6 is connected as a Foster- 
Seeley discriminator. L3 is identical to 
Ll, placed w'ith axis parallel to it and 
spaced about 2V2 inches away. (See 
photograph at head of this article.) A 
midget variable condenser resonates L3 
to the oscillator frequency. It mnst he 
mounted on sponge rubber because it is 
sensitive to motion of any kind. It must 
be carefully tuned for best tonal output. 

R.f. bypass condensers of about 100 
ppf can be placed across each of the 
100,000-ohm audio load resistors if nec- 
cessary. 

Constructing the organ 

The constructor will be well advised 
to obtain a manual from an old reed or¬ 
gan. These can often be had for almost 
nothing at auctions or second-hand fur¬ 
niture stores. Choose a C to C reed or¬ 
gan, usually found in a piano case, in 
preference to an F to F, in case pedals 
are ever added. Remove the manual, 
taking care not to get the pallet open¬ 
ing rods separated from their proper 
keys. Remove the swell shutters and 
hinged stop-control covers. 

Fig. 4 shows the tools necessary for 
placing the pickup screws properly over 
the reeds. A tool similar to that invented 
by Victor R. Mumma is made by grind¬ 
ing one end of an 8-inch length of x 





Fig. 5—Suction source is rotating impeller. 


%-inch iron to the thickness, width, and 
end curvature of the longest reed. With 
a hacksaw cut a slot down the middle of 
the opi>osite end, wide enough to insert 
a knife blade. Finally, bend the iron 
into a U so the tij) of the slotted end lies 
exactly over the tip of the rounded end 
as in the center of Fig. 4. 


Pull out a reed. Insert the rounded 
end of the tool and, with a knife in the 
slot, mark the center line of the reed 
on the outside top of the red cell. Also 
mark across the end of the tool on the 
outside top of the reed cell the position 
of the tip of the reed. Remove the tool 
and place the reed on top of its cell be¬ 
side the center line with its tip against 
the end mark. With a center punch 
mark a point about one-fifth the length 
of the reed tongue back from the free 
end of the reed tongue. 

Choose a brass machine screw about 
the same diameter as the width of the 
reed tongue and, with a drill slightly 
smaller than the screw, bore a hole 
through the top of the reed cell. Turn 
the screw into the wood so that it cuts 
its own thread as it goes. After blowing 
out any sawdust replace the reed in its 



Fig, 6—Second reed action on the top manual. 

cell. Repeat this process with all the 
other reeds. The bass reeds will use 
about No. 14-20 machine screws and the 
treble reeds about 6-32 screws. 

Join all the reeds together to ground 
them by tucking flattened shielding 
braid underneath the ends of the reeds 
where they protrude from their cells. 
To guard against intermittent connec¬ 
tions the writer soldered each of his 
reeds to the ground strip. A short piece 
of flexible wire to permit removal would 
probably have been better than solder¬ 
ing directly to a ground bus in case the 
instrument is to be tuned. 

Operoting adjustments 

When all connections are made and 
the tubes are heated, make sure the os¬ 
cillator is operating. It should light a 
neon lamp held in the hand and touched 
to the plate terminal, and the signal 
should come in strongly at about 1800 
kc on a radio receiver. The standard test 
for negative voltage across the grid leak 
may also be made if a meter is available. 
The output of the discriminator may be 
connected to an amplifier or the phono 
jack in a radio. The volume control can 
be operated by the swells. A movie or 
broadcast attenuator stands up better 
than a receiver volume control. 

Tune the discriminator condenser (C4 
in Fig. 3) slowly and carefully while a 
bass reed is sounding. You will know 
when you hit resonance because with R1 
shorted out, a 5,000-ohms-per-volt meter 
shows a change from +15 to —15 volts 
across the 100,000-ohm discriminator 
load resistors as the condenser passes 
through resonance! 

If the oscillator’s harmonics happen 
to heterodyne with the harmonics of any 
(Continued on page 34) 



Fig. A —Pickup screws are installed with these tools. The one in the center is home-made. 
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^e\v Trends in 
Loud !l$peakers 


A typical Brociner-Klipsch spealcer system. 

L oud speakers have rome a 

long: way since the days of the 
first metal horn types. Today 
there are high-fidelity speakers 
which reproduce the whole range of 
hearing, high-power projectors which 
will service large auditoriums, and an 
air-column unit that can he heard over 
a distance of 10 miles. All this in addi¬ 
tion to the many standard units in sizes 
from 2 to 12 inches, with efficiency 


<levelc»|»ni€Mii»i in an 4»lcl coni|iononi 


enough t<t fill a room with sound at less 
than a watt of excitation. 

Prices for standard si)eakers are low 
enough to keep them from a<lding gi-eat- 
ly to the total equipment bill. Special 
dual-unit systems run higher, in some 
cases overshadowing the cost of the am¬ 
plifier an(i mici'ophoncs. But even so, the 
figures are lower than for theatre sys¬ 
tems which, for some years, were the 
only two-way speakei’s available. 

Vci-y few two-way systems are of¬ 
fered to the consumei* with separately 
mounted woofer and tweeter. One of 
these is made by Stephens. This is the 


P-52Hf' with a rt 5 db response from 
40-12,000 cycles. Actual response ex¬ 
tends upward to 16,000 and <lown to 30. 
The crossover freejuency is 800 cycles. 
Hoi'izontal sound distribution angle for 
the high frequencies is 80 degrees; ver¬ 
tical coverage is 40 degrees. These an- 
gle.s are provided by the 8-cell tweeter 
horn. The woofer is a 15-inch cone 
speaker with a 4*2-11). Alnico V magnet. 

Another very interesting two-way 
speaker (the Klipsch) is an improve¬ 
ment on the old folded or re-enti’ant 
horns. The front of this speaker is a 
(('imt(iitted oit facinff page) 


SiDE VIEW 


WORKING UNIT 


Construction of Klipsch speaker. Low-frequency sound comes from the vertical side slots. 


The Altec-Lansing Model 604B duplex speaker. 


(Covthiued from pagjc 33) 

strong local radio station, dress the wire 
connecting the screws nearer to ground 
to shift the o.scillator frequency, and 
retune the discriminator. Any two pieces 
of metal making intermittent contact 
with each other near the pickup screws 
(for example, octave-coupler rods) will 
create noise and must be avoided by all 
means. 

A suction source was made from the 
impeller wheel of a junked airplane 
supercharger as shown in Fig. 5. An 8- 
to-O-inch-diameter fan is used for a 
3.450 r.p.m. motor, and a 16-to-l8-inch 
fan for a 1,725 r.p.m. motor. With this 
type of blower the wind chest with mov¬ 
able side is not required, regulation 
being automatic; but the suction line 
from the blower should he large enough 
and .short enough to pi-ovent a serious 
pressure drop on a heavy chord. News¬ 
print cardboard tube cores convey the 
suction, with old triple 8-uf wet electro¬ 


lytic condenser cans for couplings. 

The writer discarded the keys which 
came with the rec‘d oigan and use<l a 
standard pipe-organ manual which has 
slightly wider keys. Just back of the 
ivory-covered portion of each key a hole 
was drilled, and a *4-inch x 20* round- 
head machine .^crew was threaded from 
the top half down through this hole in 
the key. The pallet opening rods had 
their upper ends in the bottom of this 
hole so that tui’iiing the machine screw 
gave precise adjustment for opening of 
the reed pallet without changing the 
level of the keys. Fig. G shows how a .sec- 
on<l reed at-tion was added on the top 
pipe-organ manual by inverting the reed 
action and operating its pallet opening 
rods from the ends of extensions behind 
the pivot point or fulcrum on the rear 
of each of the pipe-organ keys. The 
ends of these extensions are slanted 
toward the center to allow for the differ¬ 
ence in key widths. Bronze welding rod 


with leather nuts acts as paUet opening 
ro<ls. 

The bottom of the wind chest was cov¬ 
ered hy a sheet of tempered Masonite or 
Pi'esdwood, and an Amperite magnetie 
contact mike was placed on this Presd- 
wood sounding board, inside the wind 
chest under the top treble reeds. Weight 
was added on toj) of the mike until the 
bass response extended to the bottom of 
the manual. This required a shoe-polish 
can lid tilled with melted lead, except 
for the inch squai-e opening for the mike 
cable. The result is a lovely contrasting 
reed tone obtained without danger of 
feedback if felt is placed over the out¬ 
side hut not touching the Presdwood. 

If some of the direct sound from the 
reeds escapes to blemi with that from 
the speakers, a very pleasant effect, re¬ 
sembling a string stop, is obtained. In 
fact oj-ganists have declared these stops 
to be among the most pipe-organ-1 ike 
electronic tones they have ever heard. 
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solid piece of w'ood. The sound from 
the low-frequency unit is emitted from 
two vertical slots that run the full 
length of the cabinet, which is placed in 
a corner so that the walls of the room 
form part of the horn, A wide-angle 
tweeter on the cabinet top supplies the 
highs. 

Most high-quality reproducers are of 
the co-axial type, with the tweeter as¬ 
sembly built into the woofer. Space is 
saved by this arrangement without im¬ 
portant sacrifice of frequency range. 
Usually the tweeter unit is a separate 
metal-diaphragm driver with multi¬ 
cellular horns to disperse the sound over 
wide vertical and horizontal angles. 

The Altec-Lansing 604 B is an excel¬ 
lent example of this. As the photograph 
shows, the high-frequency horn is with¬ 
in the large cone. A separate small case 
contains the electrical network which di¬ 
vides the audio band into high fre¬ 
quencies, channelled to the tweeter only, 
and lows, which go to the cone speaker 
only. The assembly can l>e mounted in a 
standard bass-reflex cabinet with no 
more difficulty than a standard single 
speaker. It is designed to cover a spec¬ 
trum from 30 to 15,000 cycles. 

Because of the multicellular horn, the 
angle of coverage for the high fre¬ 
quencies is 60 degrees horizontally and 
40 degrees vertically. This is an impor¬ 
tant point because treble sounds tend to 
travel in straight lines. With ordinary 
speakers, the listener must stand prac¬ 
tically right in front of the unit to hear 
the full range. With the multicellular 
horns it is usually possible to place the 
speaker in the room at some point where 
almost all of the area will be covered. 

Jensen was jirobably the first manu¬ 
facturer to make coaxial speakers for 
home use. The Jensen JHP-52 is a 15- 
inch cone speaker with a small cone 
speaker mounted at its center on a 
spider support. The angle of sound dis¬ 
tribution in the Jensen is much like that 
in a single speaker, requiring the lis¬ 
tener to be on the axis for best results. 
The Jensen system is much less expen¬ 
sive than those using multicellular 
horns. It covers a 50-12,000-cycle fre¬ 
quency range. 

One of the most interesting speaker 
developments is the compressed air type, 
built on an entirely different principle 
from most units. Air is pumped to the 
speaker horn by a compressor at con¬ 
stant pressure. The airstream is modu¬ 
lated by two slotted grids, one movable 
and one stationary. A small armature 
is attached to the movable grid. The out¬ 
put of a 20-watt amplifier is connected 
to the voice coil, which moves in accord¬ 
ance with the audio impulses and pushes 
the movable grid in and out. The pres¬ 
sure of the air emerging from the speak¬ 
er horn is varied by the movements of 
the grid, much as the air from the lungs 
is controlled by the human vocal cords. 

The sound output of one typical com¬ 
pressed-air system is equivalent to that 
of an ordinary 500-watt PA system, 
though only 20 watts of audio is sup¬ 
plied. The signal, despite the horn, is 
strong in all directions, though strong¬ 


est on the horn's axis. Fiequency re¬ 
sponse is especially designed for best 
speech intelligibility, extending from 
250-5,000 cycles with the 4Vi!-foot hoi n. 

The MI-6269A is an interesting RCA 
development. Much of the distoi’tion in 
speakers is caused by resonance of the 
cone and by its stiffness. Some of this is 
remedied by the new method of mount¬ 
ing the cone. Instead of cementing it to 
the circular edge of the metal frame, 
the designer has attached a flexible 
paper skirt to the cone's edge and fas¬ 
tened the other end of the skirt to the 
frame. An iron ring guard protects the 
cone from damage. Since the entire cone 
can move instead of only the inner part, 
the frequency range is increased as 
much as an octave over response with 
conventional cone mounting. 

A sjieaker of remarkable appearance, 
pictures of which have just been re¬ 
ceived from Italy, is referred to as an 
expansion loudspeaker. Although the 
manufacturer neglected to give any de¬ 
tails of its operation, it would appear to 
have a horizontal moving coil in the pot 
magnet at the base and a stylus run¬ 
ning to the top of the globular or ellip¬ 
soidal “cone." Audio signals acting on 
the voice coil would then lengthen and 
shorten the vertical axis of the globe, 
causing it to expand and contract at its 
equator. The manufacturer claims— 
with apparent justice—equal i)ropaga- 
tion over an angle of 360 degrees, and 
further claims advantages over the 
standard cone speaker in reproducing 
high frequencies. 



Accordion-typ6 spoditer, dn RCA development. 
Cone flodts freely on d flexible-peper rim. 



An Itdlian novelty—the expension spedker. If 
is cldimed to be completely omnidirectiondl. 


L-OL-Oai'C^ER HORM 


V QIGC cg wJfiTKBU 

—...Drirr aKILR U tEi-AMLJr.SSi 



The compressed-dir spcdker works like the hu¬ 
man voice, with lungs, larynx and vocal cords. 
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Stability due to in- 
verne feedbaeb and 
gain of more than 
MOO deeibelH in a 
l^k~Pound amplifier 



Four-Watt Portable 



For All-Around Use 


By LYMAN E. GREENLEE 


T his Httle amplifier can be built 
easily and cheaply and has many 
uses. It is suitable for a small PA 
system, as a recording: amplifier, 
or as a musical instrument amplifier. 
The model shown in the photographs 
was built on a 5 X 9*^ x 3-inch chassis 
which just fits a 12 x 12 x 7-inch port¬ 
able speaker case, leaving room for a 
5-inch speaker. The completed unit 
weight 15 lbs. This includes every¬ 
thing except the microphone and stand. 

The frequency response is very good, 
hum level is unusually low, over-all 
stability is excellent, and still the cost 
of construction remains extremely small 
for an amplifier with a gain of over 
100 db. The model used a 6SJ7, 6F8-G, 
6V6, and 6X5, but equivalent tube types 
may be substituted. A 7C7 may be used 
in place of the 6SJ7 or 6J7, a 6SN7 or 
7N7 may be substituted for the 6F8-G, 
a 7C5 for the 6V6, and a 7Y4 or 6X5-G 
for the 6X5 rectifier. If a suitable pow¬ 
er transformer is available, an 80 or 
equivalent rectifier may be used with 
identical results. 

The diagram is shown in Fig. 1. This 
circuit, originally consisting of a 6SJ7 
and 6V6, was later modified to use a 
6F8 and 6V6. Since neither of these ar¬ 
rangements gave sufficient gain, the 
6SJ7 was restored. 

This circuit is very stable, yet filter¬ 
ing has been reduced to a minimum. 
Note that the 6SJ7 is operated with 
cathode grounded, giving greater sta¬ 
bility and less hum. A small bias cell 
was originally used, but it was removed 
with a resulting improvement in per¬ 
formance. Note also the absence of by¬ 
pass condensers in the 6F8-G cathode 
circuits, and the feedback arrangement 
to the 6F8-G output-section cathode. 
Using inverse feedback greatly en¬ 
hances the performance and improves 


stability. Another factor contributing 
to stability is the short leads. It is neces¬ 
sary to shield the input to the 6SJ7 and 
also to the 6F8-G. A tube shield will be 
required for the 6F8-G. 

All grounds should be brought to a 
common bus which is connected to the 
chassis at the 6SJ7 socket. The 6V6 and 
6F8-G tubes are slightly overbiased for 
increased stability. Actually, 250 ohms 
and 2,500 ohms would normally be used 
in place of 300 ohms and 3,000 ohms 
respectively. In some cases it will be 
desirable to omit the 25-^f condenser 
across the 6V6 bias resistor, or to 
decrease its value to 10 pf. This will of 
course depend somewhat on the use to 
which the amplifier is to be put. For 
use as a speech amplifier, the condenser 
may be left out entirely. 

The method of obtaining a fixed bias 
for the 6V6 is rather unique. It uses a 
selenium rectifier connected to one side 
of the power transformer secondary. 


The resistance values given will be cor¬ 
rect for a power transformer having a 
700-volt center-tapped secondary. For 
lower-voltage transformers it will be 
necessary to reduce the value of Rl. 
Check the bias voltage until a resistor 
is found which will give 12.5 to 15 volts. 

Ileasurements of bias voltage should 
be made with a v.t.v.m. connected be¬ 
tween the 6V6 grid and ground with 
input to the amplifier shorted, and also 
across Cl. 

The use of fixed bias permits a larger 
undistorted power output and enables 
the amplifier to drive a 12-inch speaker. 
The improvement in tone quality is so 
noticeable that it is well worth the extra 
cost involved. Owing to the high values 
of resistance used in the bias bleed 3 r 
circuit, the unbalanced load on the pow¬ 
er transformer is slight, and the selen¬ 
ium rectifier is operated well below its 
maximum voltage rating. It is im¬ 
portant to use good electrolytics having 
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Fig* i—The schematic. Break in plate circuit of 6F8-G is for alternate connection of Fig. 3. 
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Doftom view of the portable amplifier shown in the two photographs on preceding page. 


low leakajfo; otherwise the bias voltage 
will probably be too low. 

If a phonograph input is to be used, 
the pickup should be coupled to the 
GFS-G input rather than through the 
6SJ7; otherwise the gain will be exces¬ 
sive, with resultant overloading. The 
best method of couj)ling is to use a 
potentiometer with a grounded center 
tap, as this permits fading from micro- 



Fig. 2—Fader for a phonograph input. 

phone to phonogiaph pickup, F^ig. 2 
shows such a connection. Nothing is 
heaid when the fader arm is at center. 

Input re.sistance R*2 in the grid circuit 
of the GS.I7 is shown a.s 3.:^ megohms. 
This value may vary from 1 to 5 meg¬ 
ohms. depending on the response and 
sensitivity wanted. If the gain is ex¬ 


cessive, reduce this resistor to 1 meg¬ 
ohm. The size of the 6SJ7 plate coupling 
capacitor will affect the bass response. 
Unless it is desired to accentuate the 
bass, it can be left at .002 |if. 

The .00.5-uf condenser across the out¬ 
put transformer cuts down the ten¬ 
dency to squeal and gives a more nor¬ 
mal response with the 5-inch speaker. 
If a larger speaker is used, it may be 
desirable to omit this capacitor, 

R-C2 is an ordinary tone control. 
Alternative tone compensation is shown 
in Fig. 3. This circuit, connected at 
point X in F^ig. 1, permits attenuation of 
both bass and treble frequencies. There 
is a loss in gain with this equalizer, and 


Fig. 


6V6 



3—Circuit for better tone compensation. 


it might be undesirable for some appli¬ 
cations. In the upper position of the 
potentiometer arm the high frequencies 
are accentuated by the lo\V reactance of 
the .005-pf condenser across the 100,000- 
ohm resistor which is in parallel; while 
in the ground position, the high notes 
are effectively bypassed by the .005-pf 
condenser. 

The power transformer's high-voltage 
winding should have a current-carrying 
capacity of at least 60 ma, and the heat¬ 
er winding should supply 3 amps. The 
2,500-ohm speaker field used as a filter 
choke gave 250 volt.s for the 6V6, but a 
field of 1,500 ohms or even less might 
be more suitable. It may be desirable 
to reduce the value of the decoupling 
resistor R4 from 25,000 to 15,000 ohms. 
The value of this resistor w’ill depend 
liartly on the amount of leakage across 
the 8-pf filter condenser, and in some 
c,iLses the voltage drop across 25,000 
ohnis will be excessive. 

No definite constructional details are 
given, other than those revealed by 
the photographs. Actually, it is possible 
to use a smaller chassis as there is 
plenty of vacant space available. Better 
results would be secured by using a 
larger speaker and better baffle system, 
but such a system would add to the 
weight and decrease the portability of 
the unit. 

F’or most applications, a good direc¬ 
tional microphone should be used. This 
is especially important if speaker and 
microphone are to he operated in the 
same room. 

If a speaker with other than a 4-ohm 
voice coil is used, it may be necessary 
to insert a voltage divider to reduce the 
amount of feedback. Such a divider may 
consist of two 4,700-ohm resistors in 
series across the voice coil with their 
mid-point connected to the 6FS-G cath¬ 
ode. One side of the voice coil must be 
grounded. This connection will provide 
a voltage divider suitable for 6-12-ohm 
voice cotls. 


.1 St/nlhotiv KanH Sotv ilrvuil 


M any music lovers object to small 
radios and phonographs because 
most of them lack good low-fretiuency 
response. The low notes are lacking be¬ 
cause small speakers and inadequate 
baffles must necessarily be used in small 
cabinets. Adding tone controls to ac¬ 
centuate bass is not the solution because 
excessive low-frequency power overloads 
the speaker and cau.ses boominess and 
distortion. A novel circuit used in the 
Sonora Model RCU-20S produces the ef¬ 
fects of bass notes synthetically. The 
a.f. circuit of this receiver is shown in 
the diagram. 

Low notes are boosted by the low-pass 
jjositirc feedback network Rl, R2, R3 
and Cl. Positive feedback increa.ses the 
nonlinearity of the tube to which it is 
applied. This increases the odd har¬ 
monic content. Assume that a strong 
.35-cycle note is jiassed through the cir¬ 
cuit with the tone switch SI closed. This 
removes the feedback, and either the 


I2SK7 35L6-6T 



Diagram of the Sonora synthetic bass circuit. 


speaker would be greatly overloaded or 
the note would not be reproduced be¬ 
cause of the inadequacy of the speaker. 
With SI open, odd harmonics of 35 cycles 


(105, 175. 245, 315, etc.) will he pro¬ 
duced. The coupling condenser C4 is rel¬ 
atively small to attentuate the 35-cycle 
fundamental so it won't overload the 
speaker. 

The human eai' is a nonlinear device 
that protluces harmonics of notes it 
hears. If the ear hears notes harmoni¬ 
cally related to some low note, it re-cre¬ 
ates the fundamental that would have 
produced them. This synthetic bass cir¬ 
cuit takes advantage of this effect. The 
ear hears low notes that are not pro¬ 
duced by the speaker. 

Negative feedback between the screen 
grid of the 12SK7 and the voice coil low¬ 
ers the dynamic plate resistance of the 
35L6 and letluces the effect of changing 
output impedance. Hum from the posi¬ 
tive supply is reduced by feeding it to 
the screen grid of the 12SK7 through 
C2 and C3. Values for these capacitors 
are chosen so the hum voltage bucks out 
the hum on the plate. 
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Photo I—Simplest form of the RCA console. 


Photo 2—This console provides two turntables, an all-wave radio and wide paging facilities. 

RADIO-ELECTRONICS for 


Packaging and Unitizing 

Audio Equipment 


A S the technical prohlenis in any 
type of radio equipment are 
solved, designers and manufac¬ 
turers find it possible to pay 
more attention to the manner of pack¬ 
aging and to the container itself. The 
early radio receiver was an aesthetic 
atrocity—today it may be the finest 
piece of furniture in the room. Preoc¬ 
cupation with technical problems in 


The console below 
in use at a large 
industrial plant. 


early television receivers was no doubt 
the reason for neglect of the cabinet— 
a neglect which caused some women to 
refuse to have a receiver in the house. 
Together with cabinet api)earance, un¬ 
itization is becoming an increasingly 


By ERIC LESLIE 


evident trend. One large television man¬ 
ufacturer (Admiral) is featuring equip¬ 
ment which can be bought a piece at a 
time as the purchaser's finances permit. 

Unitization and packaging have re¬ 
cently been receiving considerable at¬ 
tention in the sound field. A number of 
amplifier manufacturers are now pro¬ 
ducing equipment which can be in¬ 
creased in size by units from a very 
small to an extremely large amplifier. 
At least two unitized types of ‘‘contain- 
ers” have l)een featured recently—one 
in the industrial field by RCA. the other 
in home sound eciuipment by Jen.sen. 

The RCA unit-built con.sole is made 
for industrial plants, large schools, hos¬ 
pitals, hotels and similar establish¬ 
ments. In its simplest form it is the 
sound control panel with a bank of IG 
zone switches (permitting paging to 16 
speakers) shown in Photo 1. A two-unit 
console, almost exactly similar in ap¬ 
pearance, provides a dual-channel con¬ 
trol panel with paging facilities to 64 
zones. In the third step addition of a 
record-transcription pedestal makes pos- 
.«il)le distribution of speech and phono¬ 
graph music and in the fourth, shown 
in Photo 2, a second transcrintion pedes¬ 
tal and a radio tuner provide facilities 
for fading music in and out, as well as 
supplying live speech and radio pro¬ 
grams to 128 zones. 

A number of amplifiers are adapted 
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Phofo 3—The Jensen reproducer cabineK 


to the unit-built system, though they 
may not necessarily have been designed 
to work with it. For example MI-4288 
and MI-4297 described in the table on 
page 28 may be used in many installa¬ 
tions. There is space in the pedestals for 
pre-amplifiers, and for a number of spe¬ 
cial elTects generators (time signal, 
electronic siren, fire signal) which are 
available if required. 

The Jensen Customode 

The Jensen equipment consists of four 
basic wooden cabinets. One of these— 
the bass reflex reproducer (Photo 3) is 
designed to accommodate the manufac¬ 
turer's 15-inch loudspeaker units. It may 
be used in either a vertical or horizontal 
position. It is 36 inches in one dimen¬ 
sion, 24 in the other. All Customode 
units are 18 inches deep. 

The other basic units (shown in Photo 
4) are an open-front record cabinet with 
three shelves, and two utility cabinets, 
with hinged fronts. One of these is 24 
inches long, the other 18, and both are 
12 inches high. 

They provide sufficient space for re¬ 
ceivers, record players, recorders, am¬ 
plifiers and any other equipment the 
high-fidelity enthusiast, experimenter or 
apartment-bound amateur may require. 
Photo 5 is a composite which uses all 
the units—record cabinet at left, repro¬ 
ducer in center, small cahinets at right 
and medium cabinet above. Innumerable 
other arrangements could be built up 
from the basic units. An almost limit¬ 
less number of combinations is indeed 
possible with these cabinets. The sim¬ 
plicity of design will also doubtless start 
many a home constructoi" on the road to 
a neat and unitized layout of his own 
equipment in simple home-built cabinets. 

Doors hinge at the side on the small 
cabinet, drop down on the large one (to 
form an operating table if required). 
Motorboard and slide assemblies may be 
used instead of doors for cabinets in¬ 
tended to hold phonographs or record¬ 
ers. 


AimIIo. 


Hybrid equipment employed 

A notable feature of both the above 
systems is that while they are designed 
to woik with the manufacturer's own 
equipment, they may be used equally 
well with apparatus the purchaser al¬ 
ready has on hand. Another manufac¬ 
turer (Lafayette-Concord) has gone 
a step further in its unitized sound 
equipment designed for industrial 
plants. One of the company's standard 
Lafayette-Concord amplifiers is in¬ 
stalled in the lower part of the assembly 
of Photo 5, while a Browning FM-AM 
tuner in the top section supplies FM and 
AM music for distribution. The micro¬ 
phone is for paging. 

A number of other interesting uniti¬ 
zation and packaging experiments are 
being put forward. In some cases uni¬ 
tized chassis are seen. This method of 
construction was first brought to public 
attention during the war with the Har¬ 
vey unitized radio ( Kadio-Craft, No¬ 
vember 1943). Each stage of that radio 
was a separate unit. A number of units 
were strung side by side on bus wires 
to make up a receiver. 

In some of the modern amplifiers, 
such as the Ward illustrated elsewhere 
in this issue additional chassis are 
placed behind each other. One or several 
of these can be placed behind the same 
panel, as on certain RCA and Airline 
amplifiers. Amplifiers can be built up to 
higher powers, additional pre-amps add¬ 
ed, or defective sections removed for 
servicing, with a facility impossible in 
more rigid equipment. As competition 
for the sound market increases, we may 
expect to see a number of totally new 
designs in the direction of better and 
more versatile packaging and unitiza¬ 
tion. 



Photo A —The other units of the Customode, 



Photo 5—A hybrid system for industrial use. 
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Cover Feature 


A Sonic 
Analyzer 

An instrument irhirh hrintfs panorama 
ie anatpsim to the auttio spectrum 



P ANORAMIC analysis of radio-fre¬ 
quency signals became familiar 
during the last war. A receiver was 
electronically or mechanically tuned 
continuously over a given band of fre¬ 
quencies and its output fed into the ver¬ 
tical amplifier of a cathode-ray oscillo¬ 
scope. A signal on any part of the band 
being covered would cause a pip to ap¬ 
pear on the oscilloscope trace. By syn¬ 
chronizing the horizontal sweep of the 
oscilloscope with the tuning apparatus, 



Fig. I—A 1.5-k!locycle wave and harmonics. 


the pip’s position on the oscilloscope 
could be made to indicate its exact fre¬ 
quency. 

Numerous panoramic analyzers were 
used by the military to cover the whole 
usable radio-frequency spectrum. Not 
only did they indicate the presence of 
enemy transmitters the instant they 
opened u]), but also intercepted many 
distress messages. Due to makeshift 
equipment and inexperienced operators, 
these wei e often well off the regular dis¬ 
tress bands on which constant watch 
was kept, and the panoramic analyzer 
was entirely responsible for many res* 
cues which would never have been made 
without its help. 

In times of peace, the panoramic an¬ 
alyzer is used by amateurs, who can sur¬ 
vey a whole band continuously with it, 
and by commercial stations who can sub¬ 
stitute one panoramic analyzer for a 


number of receivers standing by on a 
single frequency. 

They are also used for monitoring 
and designing industrial r.f. equipment, 
are used in laboratories for analyzing 
oscillations, pulsed signals, modulation 
characteristics of FM and AM systems, 
designing and maintaining mobile trans¬ 
mitters and receivers especially for FM, 
telemetering, radar studies, and by 
broadcast stations for observing char¬ 
acteristics of their transmitters con¬ 
tinuously. 

Panoramic audio analysis 

To further increase the usefulness of 
the system, the manufacturers of the 
panoramic analyzer conceived the idea 
of extending the method to cover the 
audio ravge. The result was the Pan¬ 
oramic Sonic Analyzer shown on our 
front cover. This instrument sweeps the 
range from 40 to 20,000 cycles once per 
second, showing an audio signal of any 
frequency within the range as a pip on 
the horizontal base. Fig. 1 shows how it 
is used for analyzing an amplifier which 
is fed a signal at 1.5 kc. The second, 
third and fourth harmonics appear, and 
are measured on the screen at 4, 1.25 
and 0.5respectively. These measure¬ 
ments are on the log (left-hand) scale 
of the cathode-ray screen. 

The value of such an instrument in 
checking audio amplifiers is obvious. 
Not only may harmonic distortion be 
instantly spotted and measured, but 
intermodulation distortion shows up im¬ 
mediately. It also has applications in 


other audio measurements and particu¬ 
larly in vibration analysis. 

In the Model AP-1 analyzer, a block 
diagram of which is shown in Fig. 2, the 
output of the equipment under test is 
fed into an a.f. amplifier. Its output, in 
turn, is swept by an oscillator which 
beats with any audio-frequency signals 
which appear to produce a sum fre¬ 
quency of 100 kc, which is applied to a 
very sharply-tuned 100-kc i.f. amplifier. 
The i.f. output is detected, amplified 
through a video amplifier and applied to 
the vertical plates of the cathode-ray 
tube, whose horizontal sweep is kept in 
synchronism with the local oscillator, 
thus permitting the face of the tube to 
be marked off horizontally in fre¬ 
quencies. 

The frequency scale on the tube is 
logarithmic, and the sweeping oscillator 
also scans logarithmically. Since the 
ability to separate individual frequency 
components (the resolution of the in¬ 
strument) depends on the relationship 
between the instantaneous rate of scan 
and the selectivity of the intermediate 
frequency stages, means is provided to 
vary the i.f. selectivity continuously. 
Selectivity is greater at the lower fre¬ 
quencies—where frequency components 
may be close together in terms of cycles 
—and decreases with increasing fre¬ 
quency. Perfect synchronization is ob¬ 
tained by having the selectivity controls, 
the local sweeping oscillator and the 
cathode-ray tube horizontal deflection 
controlled by the same sawtooth genera¬ 
tor. 

The balanced modulator shown direct- 

KWKC XTAL FILTER AND AMPL. 
ff ^ 



Fig. 2—Block diagram of tha Panoramic Sonic Analyier'i main chassis (upper section in photo). 


RADIO-ELECTRONICS for 






























































AikIiii 


II 



!y after the tivsl a.f. amplifier eliminates 
spurious modulation products and keeps 
the local oscillator fiequency out of the 
i.f. 

Two voltajre scales are provided on 
the cathode-ray tube—the left jjiadu- 
ated in a two-decade lo^ scale and the 
ripht graduated linearly. Input voltajjes 
are measured with the scale selector 
and input multiplier (thiid and sixth 
knobs from left, respectively). The scale 
selector has seven positions ranjrinc: 
from 0.5 to 50 millivolts, and the multi¬ 
plier has five positions from I to 
XI0,000. Thus a 250-volt signal would 


produce a pip reaching to the 0.5 point 
on the cathode-ray tube linear scale, 
with the scale selector set at 50 mv and 
the multiplier at X 10.000. (Full scale 
output would be 500 volts in this case.) 
Measurements as low as 50 microvolts 
are possible. Smaller measurements can 
be made by using a highly linear am¬ 
plifier between sou i ce and analyzer. 

Special e(iuipment is provided in the 
lower chassis of the sonic analyzer for 
use in measuring intermodulalion dis¬ 
tortion. This consists roughly of am¬ 
plifiers, attenuators and a demodulator 
to bring the input frequencies to a de¬ 


sired level and switching eciuipment to 
measure each of the interacting fre¬ 
quencies. 

While the instiument is intended 
mainly for measuring distoi tion in such 
types of audio equipment as amplifiers, 
radio receivers, hearing aids, etc., it may 
also be used to investigate rectifier hum, 
power system harmonics, high-fre- 
(piency vibration and foi'^ Fourier an¬ 
alyses of s(iuare, rectangular, sawtooth 
and other types of waveforms. A variety 
of possible applications will immediately 
suggest themselves to the practical 
sound man. 


NEW DEVICE MEASURES GAIN OF HEARING AIDS 



Bureau of Standards laboratory 
setup to determine the gain of 
hearing aids. An echoless room 
is usually used to compare the 
volume of sound picked up by 
the hearing-aid microphone 
with the volume supplied by the 
earphone after amplification. 
Method shown gives more pre¬ 
cise measurements. The aid’s 
microphone is fitted into one 
end of a sealed cavity to which 
sound is applied by a loud¬ 
speaker. The cavity, shown in 
inset, appears in the photo at 
lower left. The hearing aid’s 
earphone is fitted to another 
seated cavity. Sound pressure in 
each is measured and recorded 
for each frequency, on lape at 
right. The amount by which 
sound pressure in the earphone 
cavity exceeds that in the 
microphone cavity gives an in¬ 
dication of the hearing aid's net 
gain. Evaluation of the elec¬ 
trical gain of the amplifier is 
easily made with an ordinary 
meter, but no account is taken 
of the acoustic efficiency of the 
microphone and earphone. The 
new method of measurement 
gives information on over-all 
performance. 
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Model 810 Twin-Trax Magnetape Recorder. 

T WO separate half-hour recordings 
or a single one-hour record may be 
made on a single 1,225-foot strip of 
Scotch recording tape with the new 
Twin-Trax Magnetape lecorder, made 
by Amplifier Corporation of America, 
New York. The recorder is furnished 
either as a complete unit with case. 


Fig. I—How fhe two tracks are positioned. 

5-watt, 10-tube, high-fidelity amplifier, 
and oval loudspeaker, or as a mech¬ 
anism for which the purchaser may sup¬ 
ply his own amplifier. 

The tape-handling chassis is by far 
the most interesting portion of the re¬ 
corder. It is the first of its kind on the 
market. 

The tape is run through the machine 
in one direction and a half hour’s ma¬ 
terial is recorded. Then the mechanism 
automatically reverses, and the tape 
runs in the other direction while a sec¬ 
ond half-hour recording is made. Prob¬ 
ably the most important feature of the 
unit is the resulting economy. A stand¬ 
ard half-hour reel of tape may be used 
for a full hour. 

Fig. 1 shows how the tape is used 
twice. As the name of the recorder im¬ 
plies, the tape provides two lecording 
tracks. The width of the recording on 
the standard '4-inch tape is 7 (54 inch 
with most recorders. In the Twin-Trax 
the tape utilizes two tracks, each 3/32 


inch wide, only 1/04 inch less than the 
usual single track. There is 1 32 inch 
spacing between the two. 

No alteration is made to the tape. The 
two tracks are created by the position¬ 
ing and construction of the record-play- 
hack head and the erase heads. These 
are shown in Fig. 2, a top view of the 
tape-handling chassis. One erase head 
is positioned at each side of center. The 
right-hand erase head is mounted slight¬ 
ly higher than the left one, so that it 
erases only the upper portion of the 
tape or track 1. The left erase head, set 
% inch lower, takes care of track 2. 

The single record-playback head at 
the center is used for both tracks. When 
the lever at right is placed in the for¬ 
ward position, the tape runs from the 
right reel to the left. The record-play¬ 
back head rises so as to magnetize (or 
be magnetized by) track 1 only. If the 
user has set the amplifier contiols for 
recording, the lever also switches in the 
right-hand erase head, obliterating any 
previous recording on track 1. 

When the lever is set at reverse 
the tape runs in the other direction and 
the record-pi ay back head is lowered % 
inch to coincide with track 2. When re¬ 
cording, the left erase head is energized 
to obliterate i)revious sounds on track 2. 

Despite the close spacing of the 
tracks, tests show that, unless too high 
a recording level is used, program ma¬ 


terial recorded on one track cannot be 
heard when the other track is played 
Irnck. Due to the slightly reduced width 
of each track from the usual size, out¬ 
put in playback is about 1 db less than 
usual. Erasure of one track does not 
affect the other. Records made on the 
Twin-Trax (if made in one direction 
only) may be played back on any ma¬ 
chine equipped to handle Scotch tape at 
1V> inches per second. 

Excellent quality 

The twin-track feature and the re¬ 
duction in size of each track do not seem 
to affect tone quality. Frequency runs 
showed that response, from amplifier in¬ 
put to playback-channel output, varied 
no more than 3 db from 70 to 9,000 
cycles. What is more important, listen¬ 
ing tests made with a 12-inch, high-qual¬ 
ity speaker showed a most satisfactory 
standard of performance. Using both 
high-fidelity FM channels and live per¬ 
formers, a large number of varied se¬ 
lections was recorded—popular and 
classical music, male and female speech, 
even dog harks. The latter were so life¬ 
like that a dog in the room where the 
tapes were played back spent consider¬ 
able energy trying to find the owner of 
the full-throated bay within the speaker 
cabinet. Though no distortion measure¬ 
ments were made, reproduction was ex¬ 
tremely clean and noise level very low. 




■ r- 




movable ER ASE H Ead R ECO RD ER AS E 1-1E A D REVERSC 
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Fig. 2—Top view of the recording chassis, design of which pern>its very easy tape-threading. 
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Auditory fatigue, which is probably the 
best measure for small amounts of dis¬ 
tortion, was not apparent even after 
several hours of listening. 

The driving mechanism, consisting of 
a single motor and four rubber-tired 
drive wheels under the chassis, normally 
drives the capstan at a sufficiently con¬ 
stant speed to eliminate wow or notice¬ 
able variation in speed. The unit tested, 
however, did wow slightly toward the 
end of the forward run. This was traced 
to a small amount of oil which had 
dripped on the rubber tires of the drive 
wheels. Cleaning them with a small 
amount of carl>on tetrachloride removed 
the wow. Noi mally, excessive lubricat¬ 
ing oil is not used in the factoi'V and a 
cup is provided to catch any leakage. 
The cup itself may possibly leak (as it 
evidently did in the tested unit) due to 
shipping and handling. 

Some wow may also be caused if the 
tape reels are slightly low or high so 
that the tape does not wind evenly. A 
small, easily loosened setsciew beneath 
each drive shaft permits height adjust¬ 
ment. 

Can record one hour 

The twin-track feature may be used 
to record a continuous one-hour pro¬ 
gram. The reverse contactor, indicated 
in Fig. 2, is an insulated guide post 




Fig, 3—Another view of the tape-handling mechanism, with protecting hoods In place. 

against which the tape rubs. Its center do not touch. Near the end of the tape 
is divided into two metal contacts which the user may paste a small strip of con- 
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ducting tape—Scotch cellulose gummed 
tape backed with metal foil. When the 
foil shorts the contacts, a solenoid is 
actuated. The solenoid is shown at the 
lower left in Fig. 3. Its plunger travels 
to the right, pushing a long metal bar 
which trips the forward-reverse lever 
into REVERSE. The tape immediately 
changes direction and track 2 comes into 
use. Reversal time is about 1/5 second, 
and disturbance to the program is slight. 

Shuffling diffi'culfies 

During the tests, the solenoid some¬ 
times failed to throw the lever into re¬ 
verse, leaving it, instead, at STOP. The 
maker stated that this was due to mal- 
positioning of the small rubber cap on 
the right end of the solenoid plunger, 
and that, if the trouble seems likely to 
recur in production models, a firmer 
mounting for the cap will be devised. 

The shuttling lever at the left in Fig. 
2 is used for high-speed rewind and for 
threading the tape. All three heads are 
on movable mounts. When the lever is 
placed in the shuttle position, the 
heads snap back out of the way (down¬ 
ward in the picture). The tape is then 
put in place merely by dropping it into 
the slot l)etween the hoods (Fig. 3), 
which places it automatically between 
the heads and the capstan and guides. 
The lever is then placed in the record 
PLAY iiosition. This pushes the erase 
heads against the tape and locks it 
tightly between Ihe record-playback 
head and the capstan, so that tape speed 
will be controlled only by the capstan. 
The lack of any need for threading tape 


around various heads and guides simpli¬ 
fies operation considerably. 

When the left lever is placed at 
SHUTTLE and the right lever shifted into 
FORWARD or REVERSE, the capstan no 
longer controls tape speed. Rate of 
travel in either direction is, therefore, 
much increased—four times, in fact. Al- 


a one-hour session, the high shuttling 
speed is very useful for rewinding when 
less than an hour has been recorded or 
for skipping a portion of the tape to 
play back only selected parts. A com¬ 
plete rewind at the shuttling speed takes 
7*/^ minutes. 

The operator should not shift from 
SHUTTLE to RECORD PLAY while the tape 
is running at high speed. It is perfectly 
permissible, however, to shift from the 
low to the high speed without stopping 
the motor. 

The amplifier 

The comi)lete recorder is shown in 
the photo at the head of the article. The 
photo is that of a pre-production model, 
and the panel lettering has been 
changed slightly. 

The schematic diagram appears in 
Fig. 4. Except for the 12SJ7 preampli¬ 
fier (note d.c. filament heating of this 
and the 12SC7), two separate channels 
are provided for recording and play¬ 
back. 

In recording, the microphone or tuner 
signal is amplified by the 12SJ7, the 
left half (on the diagram) of the 
12SC7, and the left triode of the 6SN7. 


It is then equalized by a fixed network, 
C9 and 10 and R19, 20, and 21 (manu¬ 
facturer's part numbers). The output of 
the second triode of the 6SN7 feeds the 
head. A 6E5 electron-ray tube mounted 
on the control panel (not shown in the 
early model) is used as a recording-level 
monitor. For professional users S5 is 


necessary power. 

The supersonic bias and erase signal 
(approximately 50 kc) is generated by 
a 6SN7 and a 6V6. Erase voltage is fed 
to the erase heads through a plug and 
socket, P3 and S3, respectively. Bias is 
superimposed on the audio signal by 
simple capacitive coupling to the head 
through C21. In the diagram all com¬ 
ponents which are parts of the tape¬ 
handling chassis are enclosed in dashed 
boxes. 

The playback channel has a gain of 
about 120 db. The high gain is the prin¬ 
cipal reason for using d.c. on the first 
two tube heaters. After passing through 
the right half of the 12SC7, the signal 
is fed to the 6V6 output tubes through 
a standard 6SL7 phase inverter. Output 
is 5 watts to a 6 X 9-inch oval speaker. 

As the diagi'am shows, connections 
are provided for an external fiOO-ohm 
speaker. No 600-ohm wires are attached 
to P4, so the owner must install them. 
A phone jack allows plugging in an ex¬ 
ternal 4-ohm PM speaker. 

Equalization system 

Both fixed and variable equalizers are 
incorporated in the playback channel. 
Fixed components are C5, 6, and 26, 
and R8, 9, 10. C27, 28, and 31, and R42, 
43, and 45 are parts of the variable 
equalizers. The controls are R44 
(treble) and R47 (bass). The jiositions 
of these controls for flat output are 
marked on the front panel with red dots. 

A connector is furnished for feeding 
the output of the playback channel to 
an external amplifier. This is useful for 
dubbing tape recordings onto discs or 
for feeding PA systems. A maximum of 
about 3 volts is available. 

To avoid increasing the over-all 
height of the recorder, the amplifier, 
shown in Fig, 5, is mounted under the 
tape chassis with tubes on the rear 
apron. This also kee])s the tubes cooler 
and makes replacement easy. 

Buyers of the tape-handling chassis 
are furnished with an instruction book 
which descrilws the necessary amplify¬ 
ing equipment and shows how to connect 
the heads to existing amplifiers, as well 
as giving the necessary instructions and 
cautions on the actual manipulation of 
the mechanism. 

The tape-handling mechanism is like¬ 
ly to become very popular with experi¬ 
menters and sound men who already 
have elaborate amplifying equipment. 
There is tremendous enthusiasm for 
magnetic—and especially tape—record¬ 
ing, but the difficulty of building the 
precision recording and playback head 
has deterred most serious workers from 
constructing recorders of their own. 



Fig. 5—The amplifier Is specially constructed to fit under the tape-pulling chassis. 


though twin-track operation normally 
leaves the tape rewound at the end of 


provided for connection to a vacuum- 
tube VU meter. The socket furnishes all 
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MAK£ MORE MONEY 
— enjoy SECURITY 


DON’T BE 
A PRE-WAR 
MODEL! 



For Every Serviceman Who Realizes He Must Keep Pace or Be Left Behind 


Don’t Put it Oft: Get Going Now With this 
**Down~to-Earth” Course that Will Equip 
You to Forge Ahead in the Servicing Field 

The next twelve rnonlh* will prodme <onie ol the j 5 re:He 6 t u|>- 
poitiiiitlies that have ever been ofYortM! to alert men in the 
Servicirtg Fiehl. 

It is the year for you to make the hin; tletij^inn. Either you are 
going to catch up with the new «le\eioptnent:* in the iinlu?try, 
Oi ymi are going to he |»a?!*eil by. 

We think yotir opporttinities are «o greats that over a two-year 
period we have been tleveloping this hraml-new. prarlnal 
coiirge. It is written t<M tnilay\s jiervirenioit to iii«Tt lotluY's 
problems aiui opportunities. 

CREI knowij wliat you nee«l, am) every elTort has been maile to 
keep tliis course prarti<al ami \o tlie point. It >ahi are now eii- 
gagCEl in serviA-ing w*»rk, y<iu will be aide to iinderstaml and 
apply each lesson. This <M»iirse has been re\ie\>ed and < herked 
by (|ualifie<l service experts who know what nttisi himw 

to get ahead in tliis booming rud<l. 

Everv lesson ran lie helpful in your daily wmk yon will 


soon have the tei Imiral km^wledge necessary to handle all types 
of good paying Television and FM servicing business. 

It costs vou nothing but a few minutes lime to gel the roni- 
plete ilct.iih of what we ofT«‘r and what it can do for yon. 

CREI EQUIPS YOU TO INSTALL AND SERVICE 
ALL TYPES OF TELEVISION AND FM RECEIVERS 




Now . . . with the help of 
this new CREI streamlined 
Service course you can move 
ahead to unlimited oppor¬ 
tunities in your chosen field. 
CREI has again taken the 
lead by offering a course so 
entirely new that for llie first 
time in our twenty-one year 
history we can offer a down- 
to-earth course of training 
for servicemen. In offering 
this course at a popular price, 
CREI is enabling thousands 


of the ‘‘top third*’ now en¬ 
gaged in service work to 
enter the ullim .te profitable 
field of television and FM 
installation and service. 

This can be your big year! 
Dop’t waste another day. 
CREI has the answer to your 
future security in this new 
servicing course. Write today 
for complete in formal ion. 
The cost is popular. The 
terms' are easy. The infor- 
mation is free. Write today. 1 


Radio Service Division of 


CAPITOL RADIO 
ENGINEERIM6 IMSTITUTE 

All Acered’iled Technical Instilule 

Dept. 5108, 16th & Pork Rd., N.W., Wosh. 10, D.C. 

lintnch 0//icc.s; New York(7) 170 Broadway San Francisco(2) 760 Market St. 
O CTO B ER. 19 48 


MAIL 

TODAY 


CAPITOL RADIO ENCINllRINC INSTITUTE 

16th A Park Road, N. W., Oept. 5IOfi. Washington 10, 0. C. 

^*PIea^*«nd me complete details of your rrew home study course 
in Television and FM Servicing. 1 am attaching a brief resume 
of my experieroce. education and present position. 


STREET -— 

city zone state. 

□ I AM ENTITLED TO TRAINING UNDER G. I. Bill. 
































16 




Frequency Test Records 

Tone discs are an indispensable tool for the audio 
enthusiast and the serviceman. Pickups cannot be 
equalized without them, and other uses are many 

By RICHARD H. DORF 



Output of pickup from Clarkstan sweep record 
shows flat response (above) and dip (below). 



H OW good is your phonograph 
pickufF? How well does it per¬ 
form? How correct is the equal¬ 
izer you have bought or built 
to go with it? You can find the answers 
to these que.stions with very little trou¬ 
ble and expense by using standard fre¬ 
quency recoi-ds. At least one of these 
discs should be in the record library of 
every audio enthusiast. Radio service¬ 
men who are called on to install and 
repair changers and hi-fi phono systems 
ai-e missing a good bet. too, if they don’t 
keep a tone record in the shop. 

Phonograph pickui)s are not easy to 
calibrate with ordinary equipment. To 
check an amplifier, all you have to do is 
connect an audio oscillator to the ini)ut 
and a voltmeter to the output and start 
twisting dials. But you can’t check pick¬ 
ups without a frequency record unless 
you use expensive custom-built labora¬ 
tory equipment. 

Five fil ms make the test discs which 
ai*e most easily available in this country. 
Each company makes several different 
records, each designed for a special pur¬ 
pose. To choose the proper one for your 
own needs, note the description of each 
record carefully and check the informa¬ 
tion against your own problems. 


ting the amplifier gain control to some 
convenient reference level on the meter 
connected to its output. In all cases, the 
amplifier used should be flat and the 
speaker should be replaced with a 
dummy load resistor. You can bridge 
headphones across the resistor to listen 
to the record. 

Alter the 1,000-cycle tone, frequencies 
fi'om 10,000 down to 50 cycles are given. 
At each of the selected frequencies 
(there aie 18 of them) a voice identifies 
the tone to be given, then the tone is 
recorded for several seconds. Jotting 
down the output-meter readings gives 
the performance of the pickup-amplifier 
combination. If the amplifier is flat, the 
readings will give the curve of the pick¬ 
up. 

Because of the age of the masters 
from which these Columbia records are 
pressed, the 10003-M is not flat at the 
high frequencies. Tests of several recent 
samples show that response begins to 
drop off at about 2,000 cycles and is 
down 9 db at 10 kc. About the same 
effect is present with the 10004-M. Co¬ 
lumbia is understood to be preparing a 
new set of test discs, including at least 
one which can be used to calibrate pick¬ 
ups for the new Microgroove records. 
Most discs cannot be useci for this pui*- 
pose because the grooves are too wide 
for the 1-mil-radius needle. 

RCA Victor records 

RCA makes a number of test records, 
some of which contain no modulation. 
These have lead-in grooves, a few nor¬ 
mal grooves, and an eccentric lead-out 
groove. They are used for testing the 
action of record-changers and juke 
boxes. There are also records with a few 
odd-frequency tones, used for special ap¬ 
plications. 

Probably the most useful RCA record 
at present is the 12-5-5. This disc con- 


On this record, the change begins to take 
place at 800 cycles and is 1 db down 
at 500 cycles. Below 500 cycles the curve 
droj)S at 6 db per octave. 

Another RCA record, the 12-5-25, will 
be very useful for owners of a 33 1/3- 
r.p.m. turntable. Made of Vinylite, it be¬ 
gins with a combined 400- and 4,000- 
cycle tone for intermodulation tests. 
Constant-frequency tones are then given 
from 12,000 to 30 cycles. 

No information is available on the 
condition of present pressings of the 
RCA discs. Since the 12-5-25 is a fairly 
new recording, it is probably in good 
condition, 

London Gramophone 

An excellent set of discs is made by 
the Loiulon Gramophone Corporation. 
The album is No. LA-32. Three records 
are included i)Iub the best stroboscope 
we have seen. The stroboscope is cali¬ 
brated for 78 and 33 1/3 r.p,m. and for 
50 and 60 cycles. There are only two 
bands on each si{le. The disc is 10 inches 
in diameter and the stroboscope bands 
are in white against a black background. 

The first recoi'd has a constantly 
varying tone from 14,000 to 10 cycles, 
recorded with the same characteristic 
as is employed on standard London rec¬ 
ords and Decca ffrr discs. A playback 
system can be equalized perfectly for 
the high-quality British discs with this 


DB 

D 

-S 

-to 

-IS 


Fig, I—Curves show how pickup types differ. 



Columbia frequency records 

Probably two of the most often used 
tone records are the Columbia 10003-M 
and 10004-M. The curve of the 10004-M 
is the same as curve 1 in Fig. 1. The 
curve of the 10003-M is similar, except 
that the turnover is moved down to 300 
cycles. Both these records begin with a 
1,000-cycle tone. This is useful for set- 


tains a continuously varying tone, be¬ 
ginning with 10,000 cycles at the outside 
and ending with 30 cycles on the inside. 
Buzzer signals are inserted at a number 
of points to mark the frequencies. The 
disc is flat above 800 cycles (except for 
a slight dip at about 8,000). The cross¬ 
over frequency is 500 cycles. Like most 
records, the bend in the curve is not as 
sharp as in Fig. 1, but more gradual. 


record. All that is necessary is to play 
the frequency record, adjusting equali¬ 
zation until the amplifier shows flat out¬ 
put throughout the range. American 
manufacturers might take a hint from 
the British, both on standardization of 
the characteristic and on issuing fre¬ 
quency records for it. This British 
standard is shown in Fig. 2. 

The second disc has the same low-fre- 
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MONEY BACK GUARANTEE — We believe units offered for sole by moil order should be sold 

only on a ''Money-Back-lf-Not-Sotisfied” basis. We carefully check the design, calibration ond value 
of all items advertised by us and unhesitatingly offer all merchandise subject to o return for credit or 
refund. You, the customer, ore the sole judge as to volue of the item or items you have purchased. 


The New Model 450 


TUBE TESTER 

Speedy operation—assured by the newly desijtned rotary selector 

switch which replaces the 
usual snap, tofcKle. or lever 


action switches. 

SPECIFICATIONS 
•TcMS :iII Hiltcs iih til 117 vol(3. 
•Tf.'.ls nIhmU iiiiil li .ikiiKfs tilt 
3 Mi-wolims III all tnhrs. *TMt» 

hiiili |il:itrs ill I rcinit'i 

tyiii- line vnlliiKe iuljustfr. **ri''.t9 
i'tiLliil>liial Mrtiiiris siirli as ilio.ii-;.. 
trloitf'. iieittinU’s. etc., in iiinlti- 
|)Ur|H>M‘ tutifS. •NnisC Tot ili-fiTlS 
iiiir(<>|iliiMih‘ nibea or nois,!- iliii‘ lo 
firtiicnt!. ,111(1 iiiUTTi.ii 

coiiiu'ct ions. *t'seR a -t'/t" square 
rilitKcd iiuicr. 'WorU^ wi 90 to 
12ri I rills fill fVcIes A.C. 

EXTRA SERVICE—May b« u»«d 
an extremely sensittve conden*er 
Leakage Checker. A relaxation type 
o*c,llator mcorporat- ^ a ^ C A 
ed in thi» model 
will detect leakage* ^ 
even when the tre- J NET 

Ouency i« one per 
minute. 


The Model S-J5 — a POWERFUL 

REFLEX PROJECTOR 

COMPLETE WITH WESTERN ELECTRIC 

BUILT-IN DRIVER UNIT 

CONSERVATIVELY RATED AT 35 WATTS—WILL EASILY 
HANDLE CP TO 55 WATTS WITHOUT BLASTINC 


Ilciivv KaiiKc aluiiiiiiiiiii In the main IriimiiL’t sccUrm coiiijileii-ly ciiiiiiii.iie« Wast¬ 
ing ami hlariiot. New ula^lie ili-itiln it;;iii oxcuiuiic!' liie ifMmaiit pr.iKs of llio 
old type: also It U alisulutcly liniHruoiis to Hlriiosi'lniJc; iliiiimes win‘re.is the 


olii lyiu* w.iii subject to atiiiosiiheric cor- 
ins-ioii. t'oiiihlete unit uiicomlllioually 
Kuaianti'Cil for one year. 

Specifications 

POWER (CONSERVATIVE! — 35 
WATTS: AiR COLUMN—3'2 FT.: 
DISPERSION—«0*; POWER (PEAK) 
—55 WATTS: BELL DIAMETER— 
— iS": IMPEDANCE—« ohms: FRE¬ 
QUENCY RANGE—130 to 5000 
C.P.S. PROJECTION — 1/2 mile: 
FINISH — Attractive 
two tone crystalline. 

The Model S-35 Comes 
Complete with Built-in 
Driver Unit, ONLY 
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TH£ N£W MODEL 777 

20,000 OHMS PER VOLT!! 

TUBE & SET TESTER 

Tube Tester Specifications: i 

* TesUs all tubus Inchidini: New Miniatures, etc. Also Pilot LiBhts. 
it Tests by the well-established emission method for tube ijuiility, 
directly read on the scale of the meter. ★ New type line voltage. 

V.O.M. SpecifleatiOR*: 

f —■ * Dx. VOLTS: tat iu.imo Ohms 

I ^ Mg I I'" ' oit'- 9 to 

f*** ‘ f r I M • AX. VOLTS: (At lii.imn ohms 

/ “ pfr Volt). I) to 15/30,ir.u 3mi/ 

/ ^ M gf ■RgH , p p CURRENT: 0 to l.Viri/ 

/ ^ £ h * •'’resistances ^0 to s.'tMio/riit.- 

• ■■ ™ B 00u/50t).0n0 ohms. 0 to .'ll) 


Model 777 operate* on 90-120 
volts 60 cycle* A.C. Housed in 
beautiful hand-rubbed cabinet. 
Complete with test leads, tubes, 
chart* and 
operating 
tion*. *=- 
12Va' 


ete with test leads, tubes, 
and deUiled 

ing instruc- J Mo, BB J3 
Siie 13' * ^ 


The Model M — A COMBINATION 

SIGNAL GENERATOR 

AND 

SIGNAL TRACER 

Signal Generator Specifications: 
♦Fretiuency Runtre: 150 Kilo¬ 

cycles to .50 MeKiicycles. *The 
R.F. Signal Frequency is kept 
ctimpletely cimstaiit at all out¬ 
put levels. ‘MtHliilat ion is ac- 
oiimplisheil by Grid-blocking ac¬ 
tion which is e<iually effective 
for alignment of amplitude and 
fret I lien cy modulation as well as 
Lrr television receivers. *R.F. ol>- 
tainable supiirately or modu¬ 
lated by the Audio P'requeiiry. 

Signal Tracer Spcciftcations: 

the new SVIVania 1N” I f!cr- 
iii.iiiiiim co'Slal liioilc which coni- 
hliicit with a resist mice-caiiaciiy net¬ 
work provides a fre- 
qiifiicy ran pc nf 3o() 
cycles to 50 .\IeK»rtTtcs. A Agg 

The Model 88 comes complete with all test leads and operating 
instructions. ONLY 


20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 


GENERAL ELECTRONIC DISTRIBUTING CO. Tv: 


THE NEW MODEL 670 


SUPER METER 


SUPER METER, A Combination 
VOLT - OHM - MILLIAMMETER 
plus CAPACITY KEACTANCE, 
INDUCTANUE and DECIBEL 
MEASUREMENTS. 

D.C, VOLTS: n m C VI"' 
rNini r'-iit'. A.C, VOLTS: n to 1 •/:!<'/ 
r,it :;oii I’lDtl IliinO Volt'. OUTPUT 
VOLTS: n In l.'i ^311/l.'ni I'.nini. 

D C CURRENT: n to 1.5 T./ir.ii run.; 
II ;o ] An. PS. RESISTANCE: u to 5l)h/ 

lini.iiMii (,lini«. II If! ID .Mctihliiii^- CA. 
PACITY: .hill 111 Mf'i., I to 1 Mfd. 
(ijii.ility tost fnr oltTtri'lyilc!,. I REACT* 
ANCE: *011 to 27,01111 tllinis: 13,000 Olnns 
to 3 .McKdiims. 

INDUCTANCE: 1.75 In TO Henries; 33 
In S.tloO Iti’iirirR. 

DECIBELS: —10 to +18. +10 to +38, 
+ 30 In +.'>S. 

The model 670 comes housed in a rugged, 
crackle-finished steel cab¬ 
inet complete with test if A A 4 0 
leads and operating ^ in- ^Otf4U 
struct ions^ Size 5'/2 X 


The Mew Model 770 — An Accurate Pocket-Size 


VOLT-OHM MILLIAMMETER 


(Sensitivity; 1000 ohms per volt) 
Features: „ 

Compact-measures 3^" x 5yg" x 2Vi, ■ 
Uses latest de.sign *2'/ accurate I Mil. 
D’Arsonval typu meter. Same zero ad¬ 
justment holda for both rusistaiiee ranges. 
It is nut neuA-ssary Ui reailjiist when 
«witching from one resistance range to 
another. This is an important time-sav¬ 
ing feature never before incliidetl in a 
V.O.M. in this price range- Housed in 
round-cornered, molded case. Beautiful 
black etched panel. Depn-sseil letters 
filled with permanent white, insures long¬ 
life even with utinstant use. 

Specifications: 6 A.C. VOLTAGE RANGES; 

a .... aoUs. . 

6 D.C. VOLTAGE RANGES: a-7'i/i:i/75/ 
i.'u) rr.d/irrOit iitlt'(. 

4 D.C. CURRENT RANGES; 0-lVi/l5/150 
Mil. il-l 'a Ani|i'. 

2 resistance RANGES: 0-500 olinis. 0-1 
.Mt-uoiiii]. 

The Model 770 comes complete 
with self-contained batteries, 
test leads and all operating 
instructions. 
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quency characteristic (turnover at 300 
cycles) but the high end is flat. Again 
the highest tone recorded is 14,000 
cycles, which is higher than anything on 
American test records. Tests made with 
the London frequency album, using an 
equalized G-E pickup, showed that the 
inclusion of 14,000 cycles was no mere 
gesture. Both the optical pattern and 
the pickup tests showed that the 14,000- 
cycle tone was not only present, but 
actually was slightly higher in level 
than the rest of the treble band. 

The third disc has the same cui've as 
the second but instead of a continuous 
variation in frequency, a number of con¬ 
stant tones are used. The same range is 
covered but the lowest fre(|uency is 30 
cycles instead of 10. 

The London records are pressed in 
the same smooth material (with high 
shellac content and little abrasive) as 
London musical discs. The surface noise 
is so low that the level of even the high- 
est-frequency tones can easily be judged 
on an output meter. The album is an 
out.standing one in every respect. It is 
too bad that there is not one disc with 
a 500-cycle turnover (for equalizing for 
American records) but the higher-fre¬ 
quency sections of at least two of the 
discs are eminently suited for equalizing 
a system for any purpose. 

Universal D6IB 

The only disc, as far as we know, 
made at present by the Universal Micro¬ 
phone Company is the D61B. This is evi¬ 
dently intended primarily for the 
serviceman, though at least the high- 
frequency section is useful to anyone. 

The DOIB is pressed in a very quiet 
plastic, probably Vinylite. It is compar¬ 
atively new, so can be expected to be in 
good Condition. The sample tested shows 
(both light pattern and pickup tests) 
some very slight dropoff* at the high 
frequencies. This is not sufficient even 
to be measurable in many cases. The 
frequencies above a 500-cycle turnover 
are recorded flat. The tone is a continu¬ 
ously varying one, with voice announce¬ 
ments at each 1,000-cycle mark. Top 
tone is 10 kc. 

The low-frequency section of the 
DOIB has been recorded in 2 ban{ls on 
the usual constant-amplitude basis. The 
first band, 50 to 200 cycle.s, was made at 
a level 7 db lower than the next, which 
is 200 to 500 cycles. This, in turn, is 7 
<Ib lowei- in level than the rest of the 
disc. Just why this was done is not 
known. The literature accompanying the 
record gives the output voltages of 14 
American, Astatic, and Shure crystal 
i)ickups at 400 and 1,000 cycles. This 
enables the serviceman to spot a bad one 
without too much trouble. 

Clarksfan sweep-frequency 

One of the most interesting test rec¬ 
ords made is the Clarkstan Sweep-Fre- 
<iuency Transcription, available for both 
33 1/3 and 78 r.p.m. turntables. It has 
a tone which varies between 60 and 10,- 
000 cycles at a rate of 20 times per sec¬ 
ond. The effect is very similar to that 
obtained in visual receiver alignment 


when a frequency-modulated oscillator 
is used. The amplifier output cannot be 
measured directly but must he fed to the 
vertical jtlates of an oscilloscope. The 
pattern, for a flat pickup and amj)lifier, 
is similar to that at the head of this 
article. The lower figure shows the pat¬ 
tern w’hen there is a dip at about 5,000 
cycles and a peak at 3,000. The entire 
frequency range can be observed at once 
and the effect of any adjustments in the 
playback system can be seen without 
necessity for making a laborious run 
through the whole band. Marker pulses 
are placed at 1,000. 3,000, 5,000. 7.000 



and 10,000 cycles so that each part of 
the pattern may readily be identified. 

The patterns show not only frequency 
response of the system, but also har¬ 
monic distortion and transient response. 

Using the discs 

In using a frequency recotd (and in 
selecting one, too) the technician must 
have a good idea of the results he wants 
to get. The desired result, the c<|ualized 
frequency curve—will be the same, no 
matter what type of pickup is used, 
though the equalizer circuits used to ob¬ 
tain them will vary. 

Almost always, the bass band (up to 
about 1,000 cycles) should be adjusted 
for flat output. The trick here is to 
choose a record with the proper turn¬ 
over frequency. For playing most Amer¬ 
ican-made discs choose one with a 500- 
cycle turnover; for foreign ones a 300- 
cycle one is moi’e suitable. For the Brit¬ 
ish high-fidelity recoi’ds the first record 
of the London fre(iuency album is best. 
All that need he done is to equalize for 
flat response over the entire range. 

The high-frequency bantl is something 
of a problem. Some high-fre(]iioncy pre¬ 
emphasis is used in all musical records. 
The exact amount is not standardized. 
However, prolmbly the best compromise 
is to adjust for the XAB curve, which 
slopes downward, beginning at about 
1,000 cycles, to -16 dh at 10 kc. Ameri¬ 
can makers do not lay claim to any 
frequencies higher than this. 

Since the best records to use for this 
purpose are recorded with a flat high 
end, the proper equalization will have 
been ol)tained when the pickup output is 
flat below 1,000 cycles and has the indi¬ 
cated dropoff above 1,000. 

Frequency records are valuable to 
sound men who do not own an audio test 
generator. If the records, particularly 
those with a series of constant tones, 


are played with a good pickup or one 
equalized to give flat output over the 
range, the recorded tones can be used in 
place of the test oscillator. 

For testing amplifiers it is possible to 
use a pickup which does not have a flat 
response, but some method of controlling 
the amplitude of the tone will have to be 
used. This is not always a good idea, 
since if the pickup is very deficient in 
the high range, so much pre-amplifica¬ 
tion may have to 1 h* used that noise will 
spoil the measurements. 

Servicemen who find themselves con¬ 
fronted with defective changers will find 
an investment in one of the special test 
records well worth while. Some of these, 
mentioned earlier, are available from 
RCA. They will test the entire operation 
of the changer mechanism in a few sec¬ 
onds. 

Space does not permit a discussion 
here of the underlying principles of 
making records. For that reason, the 
reader may wonder why the low-fre¬ 
quency section (below turnover) is re¬ 
corded at lower level than the rest of 
the range. That this is true is illustrated 
by the “Christmas-tree’' light pattern 
photograph. The width of the light 
bantis seen when a rec-ord is held so that 
a single light source is reflected from 
it indicates the volume level of each of 
the tones recordetl. A full explanation 
of this appeal's in the writer's book, 
Practical Disc Recording (Radcraft 
Publications) now just off the press. 

One last word of consolation for those 
who have had unhapiiy results with fre¬ 
quency records. Aging of the masters 
and wear of any particular pressing 
may make results erratic. If your pickup 
response seems to have small peaks and 
valleys in the range, especially if the 
highs roll off, don’t throw away the 
cartridge. Most laboratories roll their 
own tone discs (when they use them at 
ail) indicating that the best audio engi¬ 
neers are reluctant to accept findings 
based on pre.ssings as entirely conclu¬ 
sive, However, a good collection of test 
records will give very usable results, 
especially if the discs are used to check 
each other. The average of the curves 
given l»y two or more similar discs will 
prove to he accurate enough for almost 
anyone. 



Fig. 3—Velocity indicated by light pattern. 
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Years of Service-500.000 Satisfied Customers 


M MERGER PAYING OFF FOR RADIO MEN! 



Here's aspirin for those high 
price headaches. Bargains are 
stilt around for smart shoppers,^ 
Take a took at a few sampies 
we've taken from oi ir stock s: 

SPECIAL 
BUY! 

VACUUM 
TUBE 

VOLTMETER 
KIT 

4V4* square meter. 0-500 microampa dc. 
DC input reaiaUnce of circuit, H nwga- 
ohms. AC input resistance 6.5 megohms. 
Ranges: .1 to 1000 megohms In 5 ranges. 
AC and DC voltage on linear scales. ^3; 
30; 100; 300; l.OOO volts. Tubes: 1-6SN7, 
bridge type voltmeter circuit. I-6H6 bal¬ 
anced linear diode as rectifier. Precision 
resistors, iri accuracy. Output meter scale 
is calibrated for 600 ohm circuit and based 
on reference level of 1 m^v. Rectifier power 
supply. 6"*9'* 5". Kit complete with case, 
tubes, battery and instructions ready for 
assembly. 110 V.. 50-00 cycles, AC. 

No. 24M0R. 23.95 

PLAY RECORDS BY 
REMJIE CONTROL THRU RADIO 

Supplies sufficient 
power to ploy rec¬ 
ords through radio 
receiver at full 
volume in other 
rooms, without 
wired connections. 
Oscil lator fre¬ 
quency variable 
between 1350 to 
1700 KC by means 
of screw driver ad¬ 
justment of trim¬ 
ming condenser. 

_ Small enough. 4' 

a 4- X 2" metal cose, to go into any stand¬ 
ard record player. No. 24531R, lO 
complete kit, less tube. 

j4o. 117N7-GT tube..-. 


MAGIC 

RADIO-MIKE 




Without wires, 
lets you broadcast 
through your own 
radio. Simply 
turn on radio and 
tune to any clear 
channel between 
1250 and 1700 KC. 
talk into the mike, 
and you’ll hear 
through your own radio up to V5 feet 
away, For home, office, restaurants, nurs¬ 
eries. Uses 45 V, miniature **B” batteiy 
and Hashlight cell. No. 22548R, tC Qfi 
complete with tube & battery 

BEST BUY! 



Just 30 days ago we broke the news about the sensational 
Lafayette-Concord merger. And ever since, cheers have been 
pouring in from value-wise radio men all over the world! 

These fellows like the deal because 

New Versatile Hi-Fi Amplifier! 


12' SPEAKER 




Alnico V Permanent 
Magnet Dynamic 
Speaker. 1" voice coil 
with 6-8 ohm impe¬ 
dance. 14-18W. capa¬ 
city. Dust proof con¬ 
struction, Ideal for 
fine FM reception, 
public address work, 
etc. An unbeatable 

value, limited quantity, so rush your or*H 
No. 5B70l0k . DeVW 

RUGGED SELENIUM RECTIFIER 

May be used to re¬ 
place lt7Z6, 117Z3, 

OY4.and other rec¬ 
tifier tubes and 
socket in AC-DC 
battery type port¬ 
able radios, inter¬ 
coms, etc. Peak in¬ 
verse V. 380 V,: 

100 milliamps max. square x 11/16 
high. Replaces both tube and socket. These 
miniature rectifiers are extremely rugged 
and long lasting. Order a half dozen. 

No. 10560R. 



gain channel for U. E. 



75 ‘ 



NEW YORK: 
Lafayette- 
Concord engi¬ 
neer, Frank 
W2AMJ Les¬ 
ter announces 
a new amazing 
versatile am¬ 
plifier. It de¬ 
livers 10 watts 
at less than 
distortion 
over the entire 
range of 40 to 
15,000 c. Vari¬ 
able bass and 
treble controls. 
I^purate high 

s„... ....pickup or 

and low gain channel for tuner. The am¬ 
plifier is also designed for use with the 
Webster 79 wire recorder foundation unit. 

A complete package is being njade up 
which includes the amplifier, Webster 
foundation unit and a high frequency roll¬ 
off control. The rolloff control with 6 (>osi- 
tions for the G.E. variable reluctance or 
Pickering cartridge permits switching from 
mike to pickup. Write for info on how to 
adapt this equipment to your needs. 

NEWS ON THE TV FRONT 

At the start of 1948 there were 17 TV 
stations on the air. Today there are 41 
and many new Opes are scheduled to open 
fast, right across the country. A few of 
these are: Birmingham, Ala.; 1 hoenix, 
Ariz.: San liiego. Calif.; Ame.«i, Iowa; 
Peoria, 111.; New Orleans. La.; Lansing, 
Mich.; Syracuse, N. Y.; Nashville, Tenn.; 
liallas, Tex.; Atlanta. Ga.; Jacksonville, 
Fla.; lndiana|K)li8, Ind.*, Portland, Ore.; 
Salt Uke City, Utah; Omaha, Neb.; and 
Louisville. Ky. 

Here’s the opportunity of a lifetime for 
servicemen. There’s room to make a buck 
in TV. Manufacturers are turning out sets 
as fast as they can, and their service or¬ 
ganizations are frantically trying tn find 
men to insull the seU. But don't be fTOled. 
"TV is a lot trickier than radio. If you 
figure on being a TV man in your com¬ 
munity, now is the time to smarten up. 
As a starter you might look over the new 
Lafayctte-Concord TV bulletin. It will 
give you a quick picture of equipment and 
accessories available and how much they 
cost. It's free. Just clip the coul»on below. 


it means even better service, even 
lower prices — and they knotv it! 
Lafayette-Concord is now the 
largeat radio supybj orgatiizotion in 
the irorld. bar none. Does that put 
any butter on your bread? Mister, 
just ask your wife why she likes to 
shop at the A & P, at ^\'ooIworth’s, 
at R. H. Macy. and she'll tell you. It 
pays to do business with the top 
organization. You get what you 
want. You get it right away. You 
get it for less. And you’re sure of a 
square deal I ChiHrk these 5 imiwr- 
tant points: 1. (IltKATKK VALUE; 

2. COMPLETE STOCKS; 

3. FASTEST DELIVERY'; 4. 
GINEERINC. HELP: and 5. OLD 
TIME RELIABILITY. Yon get 
more than a full measure of each 
when you head your orders to 
Liifavette-Concord. 

HAVE YOU SENT FOR YOURS? 



JfiO popes huiging irith bargains^ 
pins everything in famous brands. 
Complete coverage of TV, Hi-Fi, 
Ham. AM & FM Radios, P.A. Test 
Eguipment, Parts, Tools, etc. Rush 
the coupon no a- for your free catalog. 


RUSH THIS COUPON AT ONCE 
FOR YOUR FREE CATALOG 


13 CHANNEL TV-FM ANTENNA 

Covers 44-216 me. Arrays use hairpin type 
dipole and reflector elementa. 5 ft. tem¬ 
pered aluminum mast^ Low and high fre¬ 
quency sections individually rotable for 
maximum signal rej^rdlesa of direction uf 
Btations. Each section msy be oriented to 
eliminate ghosts, images and interference. 
Ceramic inaulation. All angle adjustable 
base mount. Complete with inatnictions. 

No. 21983R. . ’ 9.71 


STROMBERG-CARLSON 
DYNATENNA FM DIPOLE ANTENNA 

Co\ers all FM bands. Heavy mounting 
bracket with swivel base permits antenna 
to be turned for beat reception from any 
direction. Slide-in trombone type arms are 
calibrated and marked in megacycles. 
Arms and mast of light, seamless, heat- 
treated aluminum tubing. Easy to handle, 
yet tough enough to withstand winds, ice. 
snow. Complete with hardware, six feet of 
300 ohm low-loss twin lead-in wire. 

’ 4.95 


5B9578R - Eaeh. singly- 

Each, in lots of 3.. 


<4.45 


LAFAYEnE-CONCORDI 


SHOP m PfRSOH 
AT MV ONE OF 
OUH OMTinS: 

Miw voun 

100 Sl«tn Avenue 
542 E. Fcdhem Rd.. 


’ 901 W. jeckton Blvd. 
I 229 W. Medlson St. 

• ATLAMTA 

I 265 Peechtree St. 

* SOSTOM 

1 nOFedereiSt 

I MIWAAN 

’ 24 Centfsl Ave. 


Lafayette-Concord OePt, JJ-8 
100 Sixth Avenue, New Yoik 13 
901 W, Jackson Blvd.. Chicago? 
265 Peachtree St.. Atlanta 3 


MAIL NOW! 


□ Please rush Free catalog No. 89 

□ Please send Free television bulletin. 

□ I enclose $_ • Please fill attached order. 


Shipping charges extra. 


NAME... 


ADDRESS.-.- 

CITY. 


ZONE..STATE- 
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Phase Inversion Headaches 



Langham gets ouf fhe iron again fo fry another phase inverter. Hope springs eternal . . . 


W HEN you come right down 
to cases, the best phase in¬ 
verter is a transformer. Of 
course, transformers have 
faults: they are expensive if they’re 
worth their salt; when they are cheap, 
they don’t give equal amplitudes to both 
grids or they don’t pass all the frequen¬ 
cies or they pick up hum or introduce 
too much distortion. 

Way back when the XYL and I began 


6J5/I/2 esNT 


6A5*6f2) 
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CONDS 600V 



ALTERNATE ARRANGEMENT 
FOR SMOOTHER CONTROL 


I 

|500K 
I 
I 


Fig. ?—Old Standard phase-inverter circuit. 


fooling around with audio we believed 
what the transformer companies said 
about their products. We’d look at the 
curves they published and wish we could 
afford to get one of those lovely inter¬ 
stage or output transformers. We ac¬ 
tually did save up and buy one that 
looked lovely and for which even lovelier 
things were claimed. It wasn’t until 
about a year later that we discovered 
this beautiful interstage gave one grid 
about 7 db more signal than the other, 
and that the frequency band—instead 
of being within 1 db from 20 cycles to 
20 kc—was within 1 db only between 80 
and 9,000 cycles. 

Later I got a job in a laboratory 
where I was required to test a bunch of 
transformers, and I was amazed to dis¬ 
cover that all the big-name jobs ran 
circles around their specifications. All 
the companies have their high-fidelity 
models; and they all publish curves that 
look as though they were drawn with a 
straightedge but the average guy has no 
facilities for checking them. My advice 
to anyone buying a transformer is: Find 
a technical school or laboratory where 
you can check the thing and then send 
it back to the factory with a letter and a 
curve. They’ll be very nice and send you 
a good one then—maybe. They did us. 

So, what with one thing and another, 
the XYL and I decided we’d use a tube 
to invert our phase. The first circuit we 
tried was the old standard kind, you 
know, where you tap off the grid resistor 
of the following stage to feed the second 
triode (pentodes should work as well). 
This one is drawn in Fig. 1, 

This should have satisfied us !)ut it 


By JAMES R. LANGHAM 


didn’t. Just a suspicion that something 
else is better has always set us off on a 
test. This time the tubes aged and before 
long our tap was in the wrong place. I 
had by this time become aware of the 
floating inverter shown in Fig. 2. This 
is a sort of self-balancing invertei*. The 
signal applied to the grid of the inverter 
tube is the difference between the volt¬ 
age on the output tube grids. The books 
say the value of R is not at all critical 
—just make it big. 

Well, we tried it. And it worked as the 
books say. There is a constant differ¬ 
ence, though, between the signal on one 
grid and that on the other. This differ¬ 
ence grows less as you increase R, but 
with any given output tubes there is a 
limit to how large R can be. If you go 
past that limit (and we tried that too), 
you start popping output tubes one after 
the other, and 6A5-G’s aren’t cheap. The 
result was a steady 21^-db difference in 
levels to the grids. We tried beating that 
by juggling the sizes of the two 6A5-G 
grid resistors, but that was just beat¬ 
ing our heads against the wall. So we 
went back to Old Standard. 

About that time somebody showed me 
the split-load type of inverter illustrated 
in Fig. 3. That looked fine to me, and I 
lost no time putting it in the amplifier. 
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Fig. 2 —R should be large for best balancing. 

The plate load of the tube is split, and 
half put between cathode and ground. 
Ingenious as heck. And what’s more it 
worked. I balanced the resistors care¬ 
fully and got equal results at both grids. 
At 1,000 cycles, that is. 

We had it in there a w'eek or so be¬ 
fore the XYL complained. “It doesn’t 
sound so hot on the high notes,’’ she said. 

I cocked an ear. “Sounds okay to me.” 

She insisted, though, and I ran a 
curve. Around 5,000 cycles I was getting 
a good 5-db difference, and, because at 
that time I was running the finals in 
AB instead of strict class A, it showed 
up. Oh, it works. Don’t get me wrong. If 
you’re running a PA system and you 
don’t care about anything high up on 
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the scale, why sure, go ahead atid use it. 
It'll drive your other 6L6 very satisfac¬ 
torily and the distortion won't be no¬ 
ticeable. But for your home rig where 
you want it really clean for the plastic 
records and and the really good AM 
stations, lay off it. Go on back to the 
Old Standard. We did. 

During the war I got to know another 
type of inverter, the cathode-coupled, 
shown in Fig, 4, This is an ingenious 
way to handle inversion, and it may be 
a little hard to follow if you're not fa¬ 
miliar with it. Bear in mind that a tube 
doesn't know whether a signal is applied 
between a grid and a grounded cathode 
or a cathode and a grounded grid. Now 
then, imagine a signal coming in the 

6A5-6t2i 



Pig, 3—Split-load inverter uses single tube, 

top control grid. This signal will appear 
on both cathode and screen as well as 
plate because both cathode and screen 
have large, unbypassed resistances to 
ground (or B-plus), These voltages will 
modulate the electron stream in the bot¬ 
tom pentode. Okay? Now let's take it 
slowly. .-Vs the top grid goes positive, 
the current in the top tube goes up and 
the IK drop in the cathode resistance 
goes up. The cathodes of hofh tubes go 
positive, since they are connected to¬ 
gether. If the cathodes are positive, the 
other end of the common cathode resis¬ 
tor—the grounded end—must be nega¬ 
tive with respect to the cathode. The 
bottom grid is grounded for audio. Being 
at the same potential as the bottom of 
the cathode resistor, thi.s grid must also 
be negative with respect to its cathode. 
Since modulating a tube is just the 
process of placing an audio voltage be¬ 
tween its grid and cathode, the bottom 
tube is modulated. Its signal is opposite 
in phase to that of the top tube. 

The size of the cathode resistance is 
a very important factor here. The high¬ 
er it is, the better the inversion. Typical 
values of the resistors are shown in Fig, 
4. With these wc get a gain of approx¬ 
imately 100 times, and the inversion is 
good to a whisker better than 1 db. The 
frequency response is good to 20 kc and 
the distortion is very low. With R 
changed to 22,000 ohms, the inversion is 
almost within db. 

Now this circuit has some very inter¬ 
esting possibilities. Instead of ground¬ 
ing the bottom grid through a condenser 
you can center tap your pickup and take 
push-pull signals from there. The aver¬ 
age tuner being single-endetl, you can 
just tie it right in—ground either grid, 


it won’t make a bit of difference. You 
can run your feedback voltage to the 
bottom grid very nicely (if you don’t 
run too much), and you can run a cor¬ 
rective feedback (to assist in balancing 
the output tubes) from the joint output- 
tube cathodes to the common screen or ^ 
common cathode of the phase inverter, j 
This circuit also can lx? worked with 
triodes, but bear in mind that you have 
no screen signals to help along the in¬ 
version, . ' 

We hitched this up and used^ it very 
successfully so long as we didn t try to 
put too much feedback around the out- | 
put transformer. When we got a better ^ 
output and tried to run over 8 db feed- ^ 
back, we got into trouble. The feedback 
voltage applied to the bottom grid can t 
appear so easily on the top grid because 
the top grid isn't grounded. That sounds ^ 
silly, but, if you’ll think about it a min¬ 
ute, you’ll see what I mean. The signal 1 
appears between grid and cathode be¬ 
cause the cathode goes positive and the 
grid can't. If the grid can go positive, 
it will; and then you no longer have 
your inversion. 

That, plus the fact that we wanted to i 
drive our dA5G’s with low mu triodes j 
(to avoid Miller effect) made us discard 
this particular inverter; but 1 still say j 
it’s one of the nicest inverters I ever 
saw. Without feedback and with Miller j 
effect and all, we got near-perfect in¬ 
version all the way up to 12 kc. That 
was where Miller effect was knocking 
us and that wasn’t the inverter's fault. 
With 6L6’s or any output tulies with less 
grid-cathode capacitance it'll go on up 
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Pig, 4_Cathode-coupled inverter works well. 


into the supersonic regions with no 
trouble at all. 

We went back to Old Standard, but 
this time we included a refinement, e 
have a decibel meter on the front panel 
that reads the output. A switch pushes 
the meter over to read the signal on one 
output grid and then the other, Wc have 
a potentiometer in one output tube s 
grid circuit to tap off the inverter volt¬ 
age at the correct point, and we merely 
flip our switch and adjust the knob till 
we get equal readings on the meter. Also 
we bias each cathode of our two driver 
triodes with separate resistors. This is 
so we can run inverse feedback to the 
top cathode. We have a decent output 
transformer and have 22db of feedback 
from our voice coil hack to this top 
cathode. It works nicely. It’s clean, and 
I recommend it heartily to all hi-fi 
hounds* 


SIGNAL GENERATOR 


MOOFl :ioo 



Tlie Model 300 Signal Generator features flnRor-tlP 
selection of foor a-etiruiel.v aliKunl freuueurlrs. spe¬ 
cial crystal pojiilum aeeiHumo*laics any statuljnl ff.'**' 
Ul to aiblit ihe lumlel :t«0 to a <T>!<tal freq standani 
or TKLF.VISIO.N M.XUKKU 

Iluuilrcd cycle audio inocluUtl<»n, in or tail. MiiHili« 
l.lt; Kc. 4»*f» Kc. tiint Kc, aiul 1 .’>«m Kc. to rover .♦» r 
of all rccelxcr# mauufaeliired. Work- euually »vell with 
.\t' DC sets, i’ofiipicie with lubes, and ‘'“'pui pria>e. 

NiKliInk else lo bliv. Model SlUt ..S16.95 Net 

.Model liiMi K Comidcte Kit & 

Instructions ... le.sw 


<< RANGE MASTER” 


MODEL 10 



tl) C.vr.VCITV .001-.1. .01-1. .1 lo .Mfd. 

(2) A.c. cruKK.VT II .r»0. 11 1. '. O-l ' amps. 

♦]) \ i' VMi.T.XC.K 1 III loo .'«O0 intMl \oltS. 

*11 i)’c VtlLT.VUH 10 100 Mill lOlMi \olt.<.. 

:n IM- rruUKNT l lo lOit loou mllliainhs 

til ur.sisTAN'CK 0 to lo.iMM* lou.oim 1 iiicRoltm. 

n special MikIi raiiKc iflHUinetcr to O 2 2n Mck>. 

SI .'^ciisithc A C inuTOaniMicicr ti* buii iulrio.iiiiU5. 
(9) OsrildDScnrK rAMUKATtm 1-hi loo me- 
IcimI ll,MS Volt^ friHii A.i Utu*. 

.Moilcl hi-r roitalde (nUisirutedi.>26.95 Nrt 

.M.mIcI lll-K Ktiscil . 2B.I5 Nrt 

Moi.el 10 lt«‘iieh ... • f3.50 Nrt 

M<Mlel lo-K. f<viii|llele Kit cS: InstruclU miS. . I/.Ja Net 
Test Ix’adH . 


“ MULTI-TESTER ” 


MODEL 30 



,v C. Volis iiUj.r. 2r./i2"/2r.o/i2"»o v 

h’.c. Volu u-.'./III '.u hi" ‘'"II ..1 ' 

|».C. CotTi-lll II 1 100 

Uc>islaiice ii-hi.iiMU luu.uuu 1 .Mck. Ohms, 
n.-ribels Fumii minus 10 to Phis IHt. ^ . 

.Mmlcl ;{o (ilhiMtaich..> 5.93 Net 

Miidil :0I-K. Kit .;.■■■■■ * i , 

bargain PACKAGE: Our 
:UMi K and one Mnlll Tester MihIc 
ullh jtr(»l.e. test leads and hattcry A 
sliop in kU fotni. Noililnk else to Imy. t iil> S26.50 Net 
I'ilcc-. 't'f hlRher west of the hoiKies 
Write for Free Catalog 

your local dlsiubnior. If nm a\ iilahle. write td 
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/4udi^ O^ccUaton^ 



Showing how the old oscil¬ 
loscope con be used for fre¬ 
quencies higher than usually 
is considered to be possible 


By RICHARD D. HENRY 


v.-nur«T,on ser-up. Our author „ making a careful pin-priel marl through the dial pointer. 


I WONDER whether most ra<Iionien 
know that you can calibrate an audio 
oscillator over its entire range with 
an oscilloscope only. Not just up to 
perhaps 600 cycles—1 mean all the wav 
to 15,000! 

After building and writing about the 
audio oscillator of which you may have 
read on page 28 of the August Radio- 
Craft, I cast about for some way to cal¬ 
ibrate the thing. My wife (believe it or 
not) had read somewhere about using a 
scope for the purpose. So had I. Rut I 
recalled that you had to have a cali¬ 
brated oscillator to compare with the 
new one. Most of the boys I hang out 
with just whistle through their fi-ont 
teeth when they want an audio tone; 
not one had an oscillator. 

One did have a scope, though, and he 
told me cheerfully that you could use 
the line frequency over about a 10-1 
range, as far, that is, as 600 cycles. 
Lissajous’ patterns, you know, where 
you count loops. This I had heard before 
but 600 cycles as a top limit wasn't much 
use. 

Well, la.st week I got a scope anyhow, 
mainly because that was the only item I 
could get the feminine half of the part¬ 
nership to okay. Pretty pictures. 

So there I sat at the bench lining the 
oscillator up to 600 cycles. (Incidentally, 
the sine-wave pattern is very nice, in 
case you built the unit.) Idly sitting, 
twisting the scope knobs and watching 


the screen, the great brainwave hit me. 
The scope could actually be used to cali¬ 
brate all the way up the range! With 
gneat accuracy, too (if the 60-cycIe a.c. 
line fiequency is accurate) and without 
using a microscope to count loops on the 
screen. It’s easy, it’s fun, and it even 
works. 

Veij likely, most of you know the 
method. Maybe everyone knew it but 
nie. But just in case you’re in my class, 
I 11 give you a step-by step procedure. 
So get out that oscillator you built three 
years ago and never calibrated, and get 
hold of an oscilloscope. If you or your 
friends don’t have one or your radio 
club doesn’t keep one in the shack, vour 
local serviceman can probably be talked 
out of his for an hour or so, or maybe 
ovei’ a Sunday. Since this method gives 
greater accuracy than comparison with 
another oscillatoi*, you needn’t bother 
him for his audio generator, even if he 
has one. 

The only thing you have to worry 
about is the accuracy of your 60-cycIe 
line frequency. If you live in a large 

• generally it’s all right. In certain 
areas served by waterpower, there may 
be some doubt. If your electric dock 
keeps time within a few seconds a week, 
as checked with the radio, don’t worry. 

The low frequencies 

Start off by turning on both the scope 
and the oscillator and letting them cook 


for about 15 minutes. Connect the oscil¬ 
lator output to the vertical input of the 
scope and the 60-cycle test terminal of 
the scope to the horizontal input. If 
your scope doesn’t have a 60-cycle test 
terminal, grab a 6.3-volt filament trans¬ 
former and hook the secondary to the 
horizontal input. 

Now follow this procedure for cali¬ 
brating at each frequency. As you get 
the stationary pattern mentioned in 
each case, mark your oscillator dial (I 
used a National ACN, which is extreme¬ 
ly handy foi- this purpose) vei-y care¬ 
fully so that you can reset the pointer 
exactly at the mark. After making each 
mark you can note on the dial in very 
lipht pencil the frequency. Afterward 
you can do a fancy pen-and-ink job. 

For GO cycles. Open up both oscillo¬ 
scope gain controls (and the oscillator 
output control) and adjust for a proper¬ 
ly sized and centered pattern. All you 
have to do is keep it in the center of the 
screen so you can see the edges. The os¬ 
cilloscope sawtooth sweep oscillator is 
not used yet so switch to horizontal in- 
l)ut so that the 60-cycIe test voltage will 
actuate the horizontal deflection plates. 
Now slowly adjust the oscillator’s fre¬ 
quency control until an O appears on 
the screen. The O may be lopsided but 
all you have to do is adjust the oscillator 
until the O stops moving. It should look 
something like one of the patterns in 
Fig, 1. Mark your dial 60 cycles. 

For M) cycles. Adjust the oscillator 
for a figure-eight pattern like that in 
Fig. 2, with two loops at the sides and 
one at top and bottom. 

For UO cycles. Adjust for a pattern 
with 3 loops at the sides and 2 at top 
and bottom. See Fig. 3. 

For BOO cycles. Adjust for 5 loops at 
top and bottom and just one at each 
side of figure. This is a very important 
adjustment and much patience may be 
necessary to get the pattern to stand 
still. Make the mark very carefully on 
the oscillator dial. 

The balance of the range 

Now remove the 60-cycIe test voltage 
from the input to the horizontal ampli- 
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MOSS ELECTRONIC DISTRIBUTING CO. 


DEPT. RC-10 229 FULTON ST. 
NEW YORK 7, N. Y. 


m. r Order a model 247. Disregard the unbelievably low price and compare it on the basis 

A CHALLcDlvC““o{ appearance, quality and performance to any other Tube Tester (A.M MAKE, .4N^ 
PRICE). If you are not completely satisfied with the model 247 after a 15 day trial, return it to us for full 

refund—no explanation necessary, .... , • * 

The model 217 is not surplus nor is it a hashed over pre-war model. It is newly designed and incorpora es n 

advances in Tube Tester design. Kead the description below and order one today. 


Modfl 247 comM complete 
with new speed - re»d 
chart. Comes housed in 
handsome, hand - rubbed 
oak cabinet sloped for 
bench use. A slip-on 
portable htnRTed cover is 
included fur outside use. 
Size: 10^1" V x 3^*", 


ONLY 


NET 


The New Model 247 

TUBE 
TESTER 

Cheeks oetals, loetals, bantam Jr. peanuts, television 
miniatures, magic eye, hearing aids, thyratrons, the 
new type H.F, mlnlatureSf etc. 

Features: 

* A newly desii-ned element selector switch reduces the possibility of 
ob.>o!escence to an ab.-olute niiniiiiuin. 

* When checking Diode. Triode and Pentode sections of multi-purpose 
tubes, sections cun be testctl individually. A special isolating circuit 
allows each ^ection to l»e tcstcfl as if it were in a separate envelope. 

* The .Model 247 provides a super sensitive method of checking for 
shorts and leakages up to 5 .Megohms between any and all of the 

terminals. • 4 .u ^ f 

One of the most imyjrtant improvements^ we believe, is the fact that 
the 4 position f a.U-act ion snap switches are all numbere^tl in exact 
accordance with the stantlard K..M.A. numbering system. Thus if the 
element terminating in pin Xo. 7 of a tube is under test* button 
Xo. 7 is used for that te.'.t. 

TH£ MODEL 6S0 — AN A.C. OPERATED 

SIGNAL GENERATOR 

RANGE: 100 KILOCYCLES TO 105 MEGACYCLES 

*RF obtainable -cp.irateK or iiiodiilat.Ml b> llie Amlio I'rtMiiienc). 

^Vuflio Modulating Kicf|ueiic> ^4l)tl e>t‘lt•^ pure ^ine wave—bss tlinii 2^o 
di'tin-t ion. 

Atteiiimlion—bnbler l> pe of atletiuatin* iT pail). 

a llartlev Kveited O-. iibilor with a HnfTer Amplifier. 

^Tnbe-: (l.lo a- R.K. O-cilLdor; t>S VT a- modulated buffer ainl Mixer; 6SL7 


aiulio OM'illalor ami rfnd 

Minlel 6:>0 comes complete with ctmxial eable. test bnuU 
and in-tnietion-. Moused in liea\\ gauge grey crystalline 
cabinet with b«*aittiful tv^o lone elcluMl front panel* 

Size X Id” X (i'- NET PRICE: 


Tke New Model 670 SUPER METER 


A Comblmiiioi. VOLTOIIM-MII.I.IAMMETER 1.I115 CAPACITY RF.ACTANCK. INDUCT- 
ANCE ;.ikI DF.CIKEI. MF kSURF.MENT?. 

D. r. VOLTS: 0 to T.-^ 15 ' 7 r. n50/750/1.500/75O0.-A. C. VOLTS 0 to 15/30/160/300/1500/^^^^^^^^^ 
Volt«.—Ol’TPUT VOLT.<?: 0 to 15';t0 15lp :!00 150(1 ;1000.--I). (. tLRRKNT. 0 to l.o/lo/loO 
.Ma.; 0 to 1.0 Amps.—RFSIST.AN.-K: 0 t.. 5(m IOO.OpXp ohm.-. 0 = 

.001 to .2 .Mfd.. 1 to 4 .Mtcl. ((iiPiilit.v tf.-t tor olertrolytus 1. RK.At PANt K. lOO to -7.0(0 
Ohms; Di.OOO Ohms tn 3 Megohms.—IXDl'CTAX< E: l.t5 to 
70 Henries: 35 to 8.000 Henries. DEi'IBKLS; -10 to ^18. 

* 10 to " 38. —30 to ^ 58. 

THE MODEL fi70 CO.MES HOl'SKD IX .V Rl tiCED. CRACKLE- 
FINISHED STEKL CAHIXKT CO.Mri.KTK >VITH TEST LEADS 
and OPERATIXC IXSTRI'CTIONS. SIZE 3*.j" x T*-/* x 3 \ 


NET 


\ Available for Immediate Shipment From Stock—20^0 Deposit Required on All C.O.D. Orders 
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SUPER VALUES 

from MID-AMERICA! 


Stromberg-Carfsan DYNATENNA 


CALIBRATING AUDIO OSCILLATORS 


(Continued from page 52) 


This famous-make l-'M 
antenna has hevn ad¬ 
vertised and sold for 
many times the low 
priee M I !>-.AMERICA 
asks! (divers both FM 
hands. Delivers FM 
rii^eption at Its best. 
Complete with bO ft. of 
300-ohm twin lead-ln. 
Line Is standard ap¬ 
proved flat-type, solid 
dielectric with weather- 
reslstlnfi insulation- 
Mounts a n >' w- h e r e 
easily . . . vertically or 
horizontally to match 
polarization of trans¬ 


mitting station. Illus¬ 
trated Instructions 
and all necessary 
hardware. A screw¬ 
driver Is only tool 
needed for assembly, 
Dynatenna Ik seam¬ 
less. heat-treated, 
all aluminum . . , 
iwil| withstand 
fseverest weather. 


fier and switch to the internal sweep 
^rt*nera tor. 

For ru) vgchs. With the oscillator dial 
accurately set at the 300-cycle mark, ad¬ 
just the coarse and fine sweep tunings 
controls on the scope until a pattern of 
exactly six sine waves aiipears. Care¬ 
fully set the fine tuning control until 
the pattern stands still. The synchronize 


wave pattern appears. Again it is a 
^Tood idea to advance the horizontal 
gain control to spread the iiattern, 
rather than to try to count the waves. 

For frequencies above H,(UiO cyelcs. 
At this point it becomes very hard to 
-stop the pattern if the 500-cycle di¬ 
visions are maintained. Cenerally 1.000- 
cycle points are sufficient. For each de- 





BANfAM I-WATTER 


IICR.74b-.\ tuning unit 
used as foundation for 
Biintani 1-Wattcr de¬ 
scribed In Jan. IV4fiOST. 
M « k e s 11 n y c r y s t a I • 
controlled CW smltter. 
Measures only 3 * lontf. 

, „ I . J' hlRh. I'..' wide. Re- 

r quires only I i volts ••A", 30 to 9D 

volts ••B , Draws H to 15 ma - 
I under load. Supplied less A Ma 

SPECIAL AUDIO TRANSFORMERS 

lions lor matehintt tube impedances. MA-t 205 ) I , I 


200 ohm 

CTtoSO OOOohm irHd. Use as 
microphone transformer 
etc. 214* nnJ 

. MA-t2«2 OOP 


Si nit I e 3000* ohm to 4-ohm 
voice roil output for SOLO 
35LH. etc. IH* hiifh on 2W* 
mountinit centers. Jinj 
MA-125S . . . 4SP 


Heavy Duty Noise Filters 

Sn%7ly;S^owTm.rrMl’u%^'!’'AV^ 

SPEAKER SPECIALS 

^ All with Heavy ALNICO S Slugs 

' Jl « ^*60valPM MA-2I87 $1.39 
5 PMMA-2071 ,.$1,39 6 'PM MA-2189 . . . $ 1,95 

ORDER FROM THIS AD! 

Qu&ntitiPR sre^ po your onl^r in nAsset i^; ■ 

GAIInT jiULLFTI^NVVl^fit i"** I*' receive BIG BAR- 

^m1 rTcA C^nc .^ 


K|/ Z41Z S. Michifan Aviniib 
CfcieiED 16, Ml, 



I LOOP 


2 LOOPS 


Fig. I—Single loop at 60 cycles. Fig. 3—40 cycles. 



PERMEABILITY TUNER 


AC-DC .up-m.. r.«lver> 

bletp with'll'* ' ' ^ 'hamt-fer dial ilrum. t'om- S | 2^p 

Order I 

Urder MA-2169 Loop Antenna .... 

Order MA-29t4 Drilled, punched Chassis 


. tSc 
. 39c 


ivy covtro! nhovUI he set at its off post- 
tioti, .Just for .safety, switch to the e.xter- 
iial sync position to he sure there is no 
•sync voltaKe ajiplied to the sawtooth 
oscillator. ,\ow tune the o.scillator clown 
below the GO-cycle mark until just one 
-sine wave appears. Tune until this 
stands still, then mark your dial 50 
cycles. 

/or Ion to looo cycles. Starting with 
the single sine wave at 50 cycles, slowly 
advance the oscillator dial until two sine 
waves appear. This is the 100-cvcle 
mark. To calibrate at 50-cycle intervals 
up to 1,000 cyc'les, axljust the oscillator 
dial for motionless sine wave patterns. 
The frefiuency of the oscillator will, in 
each case, be 50 times the number of 
sine waves that apj)ear. You can easily 
count the waves (if there aren’t too 
many of them) by counting the peaks 
at top or bottom of the pattern. When 
20 waves appear you will have reached 
1,000 cycles. It is not really necessary 
or even a good idea to count cycles above 
aliuut eight (new glasses are e.xpen- 
sive). Just keep going each time until 
the next sine pattern appears. You will 
know that that is 50 cycles higher than 
the last one. Open up the horizontal gain 
control to spread the pattern and make 
the wave-shape easier to see. 

l/)00 to 2,000 cycles. If you want to 
calibrate this range in 100-cycle steps, 
set the oscillator accurately at 100 
cycles. Adjust the sweep tuning controls 
on the scope for a single sine wave. Now 
start at 1,000 cycles with a 10-wave 
pattern. Turn up the horizontal gain to 
i^pread the pattern nicely, then tune 
slowly and at each place where the sine- 
wave pattern appears and stops, mark. 
To check the 2.000-cycIe point, set the 
oscillator at 1,000 cycles and tune the 
scope sweep for a stationai-y single sine 
Avave. Then tune the oscillator for tw'o 
sine waves. Mark 2,000 cycles. There 
should now be 9 marks between 1,000 
and 2,000 cycles. 

For 2,000 to 8,000 cycles. To mark the 
dial at 500-cycle intervals, set the oscil¬ 
lator at 500 cycles, tune the scope for a 
single sine wave, then proceed to tune 
the oscillator, beginning at 2,000 cycles 
and making a mark each time a sine- 


Fig. 2 —30 cycles. 

sired frequency marking above 8,000 
cycles, set the oscillator dial at half the 
desired frequency, tune the scope for a 
single sine wave, then tune the oscillator 
lor two vvave.s. This latter point will be 
the desired frequency. 

After the calibration is complete, it 
will not hurt matters to eheik the mai k- 
injrs. That can be done as many ways 
as you want. It is a good idea becau.se 
the sweep oscillator in the scope may 
drift slightly between settings. 

To check, just remember that if the 
scope’s swee]) oscillator is tuned so that 
the screen shows one sine wave at any 
setting of the audio generator, any mul^ 
tiple of the frequency used to get the 
single wave will be indicated by the 
number of waves appearing. 

AUDIO OSCILLATOR 

This R-C audio test oscillator, orig. 
inally described in Sylvania Sews, has 
a range of 50 to 5,000 cycles. It is tuned 
dual 1-megohm potentiometer. 
R2 is provided to vary the wave form 
of the output. By using an oscilloscope, 
the builder can produce a sine wave with 
less than 5''^ distortion, or produce 
tones rich in harmonics. 

Varying R2 w'ill change slightly the 
frequency as well as the wave form. 
Calibration should be done after the 
setting of R2 has been determined. 

The frequency range can be varied 
by changing the values of R3 and R4. 

IDH/5SMA 

4.7K/I0W 
AW- 
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New Magnetic 
PICKUPS 

__By I. QUEEN 



The CUrksten No. 201 RV wide range pickup. 


S EVERAL phonograph pickups 
were discussed in the September, 
1947, issue. Of these types, the 
magnetic (or variable reluctance) 
has attained wide popularity. It is a 
rugged unit, unaffected by moisture or 
temperature and capable of high fidelity. 
Magnetics are now available from many 
manufacturers. In some cases the manu¬ 
facturers also recommend their own pre¬ 
amplifiers and equalizers. 

Most good magnetic pickups have 
practically linear response throughout 
their range, but all require bass boost 
(6 db per octave below 500 cycles or 
whatever crossover frequency is used). 
Many music lovers prefer adjustable 
treble response so that highs may be 
reduced on noisy records. In any case, 
a roll-off must be used to compensate for 
the recorded characteristic of most 
discs. The G-E pickup normally droops 
somewhat toward the high end (between 
5 and 10 db down at 10 kc), and a re¬ 
sistor is built into the case of the Clark- 
stan to provide a roll-off. 

The table lists the characteristics of 
magnetic cartridges, the most important 
being the frequency range. All those 
shown have excellent response. Where 
the output voltage is .05 or greater, the 
pickup may l>e connected directly to the 
microphone input of a high-gain ampli¬ 
fier. The amplifier must, of course, be 
properly equalized. In choosing the 
stylus, remember that a diamond has 
about ten times the life of a sapphire. 
A sapphire is also more easily damaged. 

The Clarkstan RV pickup cartridge 
accommodates a removable stylus. No 
tools need be used to remove and re¬ 
place it. Extra sapphire needles are 
available. Styli with tips of different 
radius may be had, including a .001- 
inch unit for playing Microgroove rec¬ 
ords, This manufacturer does not make 
a preamplifier, but recommends any 
standard unit if it is necessary. In many 
cases the RV may be connected directly 
to a high-gain amplifier. 

The Pickering cartridge is a compact 
version of the Pickering professional 
pickup, which comes complete with arm. 
It is easily adapted to most pickup arms 
by the special “keystone clip** mounting 
into which it slides. The stylus is fixed 
to the cartridge, but may be replaced at 
the factory. A model 125-H preamplifier 
is recommended for the 120-M. 

Very recently Pickering has intro* 
duced a model D-140S cartridge tot 


Microgroove recordings. The stylus is 
a whole diamond with a .001-inch tip 
radius. The cartridge will track with 
only 5 grams of pressure. 

The Lear MP-103 uses a retractable 
stylus. No damage results to the stylus 
or record, even when the stylus is acci¬ 
dentally dropped. A felt pad is built 
around the stylus to clean away dust 
particles as the record moves. The model 
A-172 preamplifier is recommended with 
this unit. 

Model MP-203 (also by Lear) may be 
used with either lateral or vertical 
recordings. Frequency response is ap¬ 
proximately the same with either type. 
A combined preamplifier and equalizer 
unit, PE-210, is recommended for this 
pickup. 

The Jensen model J-9 Magtronic pick¬ 
up uses a sapphire stylus fastened into 
an aluminum shank w'ith hot cement. 
Although the jewel may be removed and 
replaced by applying heat, it is best done 
at the factory. The excellent response 
up to 14 kc is attained with a load of 
22,000 ohms resistance and .001-pf 
capacitance in parallel. This is the min¬ 
imum load which should be used. 

Like the Lear MP-103, the Jensen 
J-9 has a retractable stylus and is pro¬ 
vided with a felt pad around it. 

Astatic has included an unusual fea¬ 


ture in its Magneto-Induction MI pick¬ 
ups. No air gaps exist in the cartridge 
so that dust particles and metal filings 
are automatically excluded. The pre¬ 
cious-metal stylus may be replaced at 
the factory. MI-2 is housed in a mu¬ 
metal shield for maximum protection 
against hum. There is a choice of two 
preamplifiers by Astatic. EA-1, equipped 
for bass boost only, may be installed 
inside an amplifier or radio set. Model 
EA-2 is self-powered and adds adjust¬ 
able treble roll-off and choice of turn¬ 
over frequency. 

The General Electric IRM-6C was one 
of the earliest variable reluctance pick¬ 
ups. It w'as described in the September, 
1947, issue of Radio-Craft, together 
with the preamplifier recommended for 
it. The new IRM-8C is similar but uses 
a diamond stylus. The#Gray Research 
and Development Company, which for 
some time has been furnishing selected 
diamond-pointed G-E cartridges to go 
with the Gray arm, has announced that 
they will furnish a slightly modified 
cartridge with a .001-inch-radius dia¬ 
mond point and increased lateral com¬ 
pliance for playing Microgroove records. 

Audak*s R-Ol pickup is available in 
a variety of impedances running from 
5-2,500 ohms. The jewel needle is re¬ 
placeable. 


Manufacturer 
and Model 

Stylus 

material 

Frequency 

ranfte 

Output 
(volts at 

1.000 C.p.S.) 

Unusual 

feature 

Min. needle 
pressure 
(Arams) 

List 

price 

Clarkstan 

RV 

sapphire 

or 

dianiotid 

(replaceable) 

30-14,000 

.00 

needle is 
the armature 

15 

*25 with 
sapphire 
*45 with 
diamond 

Pickering 

120-M 

1)-120.\I uses 
diamond 
S-120M uses 
sapphire 

40-10,000 

jy? 

handy 

mounting 

15 

*2.> with 
sappliire 
*t»() with 
diamond 

Lear 

MP.103 

sapphire 

50-10,000 

.08 

stylus is 
retractable 

17 

*12 

Lear 

M P-203 

sapphire 

50-14,(KK) 

.OH on 

vertical rec. 
.01 on 
lateral 

play-* either 
vertical 
or lateral 
recordings 

26 

$75 

Jensen 

jy 

sapphire 
(replaceable) 
at facti»ry) 

,">0-14.000 

.08 

stylus is 
retractable 

17 

$12 

Astatic 

MI-2 

precious 

nietal 

fiO-12.000 

.1 

no air gap is 
used. MU 
metal shield 

30 

$7,50 

Gen. Klectric 
IRM OC 
IRM-HC 

sapphire 

diamond 

50-10,000 

Xi22 

flexible 

jewel 

mounting 

28 

IRM r>C 
*7.05 
IRM-SC 
*39, .50 

Audak 

1U61 

jewel 

(replaceable) 

50-10.000 

.085 (high- 
impedance 
model) 



$43.90 
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PHONO PREAMPLIFIER 

Collins Audio Products Co., Inc., 
Westfield. N. J. 

The l*A amplifier is used with GE, 
Pickering, and similar magnetic, low- 
level phonograph pickups. It provides 
the proper bass equalization for this 
type of pickup. 

The entire preamplifier, including the 
tubes, is enclosed within a small metal 
shield can, at the bottom of which is 
an octal tube base. The unit Is plugged 
into an octal tube socket which can be 
provided on almost any amplifier 



FILM RECORDER 

Frederick Hart A Co., Inc., 
Poughkeepsie, N. Y. 

The Hartron Model VRF-3 is a sounds 
recording machine which uses trans¬ 
parent film as the recording medium. 
The film, an endless 62‘foot loop. Is 
run under a recording head, the stylus 
of which embosses 120 parallel tracks. 
Four hours of continuous recording are 
possible. 

A voice-operoted relay arrangement 
IS available to start or stop the unit 
automatically, and a track locator en¬ 
ables the user to listen to one track 
(through headphones) while another 
track Is being embossed. A transformer 
for telephone recording is built in. and 
a self-contained loudspeaker, as well as 
connections for an external speaker are 
provided. A foot control and head¬ 
phones are available for stenographic 
transcribing purposes. 


chassis. Leads from the input lack of 
the amplifier and from the power sup¬ 
ply can easily be wired to the socket. 
B-Supply requirements are 2&0 volts at 
2 ma. 

The preamplifier is especially useful 
where uninterrupted operation Is Im¬ 
portant, as in broadcast stations and 
wired music studios. If the unit be¬ 
comes defective, it Is simply pulled out 
and a good one plugged in. An adapt¬ 
er (iumper) plug is available to recon¬ 
nect the amplifier input directly to the 
first regular stage when a crystal pickup 
IS to be used. 


RECORDING CHASSIS 

Rek-O-Kut Company, 

Long Island City, N. Y. 

The assembly includes the M I2 over¬ 
head cutting mechanism and the TR-12 
dual-speed turntable. 



ELECTRONIC KEY 

Eloctric Eye Equipment Co,, 
Danville, HI. 

The Mon-Key electronic monitor and 
sending key automatically makes prop, 
erly spaced dots and dashes, and pro¬ 
duces a tone for monitoring purposes. 
Pressing the paddle left or right gives 
dots or dashes correctly timed for any 
speed from eight to 40 w.p.m. fhe 
mcchanrsm uses no weights and is ad¬ 
justed with two thumbnuts. 

The key controls a multivibrator; dot 
and dash contacts switch in appropriate 
fjnping networks. The multivibrator 
drives a keying tube which actuates a 
relay having two sets of contacts. One 
set keys the transmitter; the other 
keys an a.f. monitoring oscillator feed¬ 
ing a 2-inch PM speaker. The unit 
operates from 117 volt a.c. or d.c. 

BROADCAST 

MICROPHONES 

Electro-Voice, Inc., 
Buchanan, Mich. 

Models 645 and 650 are high-fidelity 
dynamic microphones designed for FM 
and AM broadcast stations. Flat re¬ 
sponse extends from 40 to 15.000 cycles 
for the 650, and from 50 to IS'.OOO cycles 
for the 645. Output of the latter Is slight 
ly lower. 

Both models are shock-mounted to 
reduce vibration effects. A recessed 
impedance-changing rotary switch al¬ 
lows instant selection of 50 or 250 ohms. 


WIRE RECORDER 

Premier Electronic Laboratories, 
New York, N. Y. 

The Wiresonic has a built-in radio 
receiver and a turntable and pickup for 
playing standard records. Frequencies 
from 40 to 10.000 cycles are reproduced 
by the amplifier, which as two micro- 




RECORD SAVER 

Penlee Mfg- Co., 
Dubuque, Iowa 

Sav A-Disc is a circular piece of very 
thin vinylite of the same diameter as 
the ordinary record label. Constant 
playing of a record, especially on 
changers, enlarges its center hole, 
which makes the music "wow" or waver 
in pitch. The Sav-A-Disc has a hole of 
exactly the proper size. When it is 
cemented to a record, the turntable 
center-pin passes through the hole in 
the Small disc, which takes the place 
of the original hole in the record. 



The mechanism is enclosed to prevent 
dust and record chip from fouling the 
gears. An automatic safety feature 
raises the cutter when It reaches the In¬ 
side of the disc, preventing damage to 
record and stylus. The mechanism 
available separately, is adjustable to fit 
almost any l2-inch turntable. 

The turntable, 12 inches in diameter, 
Is lathe-turned from cast aluminum. The 
chassis Is cross-ribbed for extra 
strength. Rim drive is used, the neo¬ 
prene drivers contacting the inside rim 
of the table. 


SQUARE-WAVE 

GENERATOR 

General Electric Co., Inc. 

Syracuse, N. Y. 

The YGL-1 square-wave generator has 
SIX overlapping frequency ranges, giv¬ 
ing coverage from 5 to 125.000 cycles. 
It delivers a rectangular-wave output 
voltage with a 25% negative pulse and 
3 rise time for the leading edge of 
0.3 microsecond. 



SOUND-LEVEL METER 

Herman Hosmer Scott, Inc., 
Cambridge, Mass. 

Utilizing submini-ature tubes and new 
circuit techniques, the type-4IO-A sound- 
level meter represents the first light, 
pocket-size instrument of Its kind. This 
new instrument features improved sta¬ 
bility and dependability, simplicity of 
operation, and accuracy, in addition to 
the advantages resulting from its small 
size and weight. 


TRANSCRIPTION 

PLAYER 

Bell Sound Systems, Inc. 

Columbus, Ohio 

Model 2079 consists of a two-speed 
phono turntable, crystal pickup, am¬ 
plifier, and fl inch loudspeaker, all in 
a Single carrying case. Frequency re¬ 
sponse of the amplifier Is flat within 
It I db from 60 to 10,000 cycles. A 





The self-contained power supply Is 
electronically controlled to minimize 
me effect of any line-voltage variations. 
Output may be synchronized to an ex¬ 
ternal source. 


The sound-level meter covers the 
range from 34 to 140 db above the 
stand-ard ASA reference level. It in¬ 
cludes all three standard ASA weight¬ 
ing characteristics to duplicate the 
response of the ear al various levels 
and has a two-speed meter. There is 
provision for using extension cable, 
optional types of microphones, vibra¬ 
tion pickups, etc., and -analyzers or fil¬ 
ters. The unit is lO'/j inches long. 2Vj 
inches in diameter, and weighs Only 
slightly over 2 pounds including bat¬ 
teries. 


microphone input is provided so that 
the unit may be used as a small PA 
System. Power output Is 5 watts with 5% 
distortion. A combination bass-boost 
and treble-attenuation tone control is 
Included. 

D.C. POWER SUPPLIES 

Radio Products Sales, Inc. 

Los Angeles, Calif. 

RPS power conversion units furnish 
low-yoltage. high-current d.c. for op¬ 
erating Surplus equipment. Almost any 

C iece of equipment can be powered 
¥ one of the units, various models of 
which furnish 14 volts at 2 to 40 am¬ 
peres and 28 volts at 1.8 to 40 am¬ 
peres. 

Each unit contains a selenium rec¬ 
tifier and a transformer for operation 
frorn M7-volt a.c. No modification or 
rewiring of the surplus equipment Is 
necessary. Motor tuning mechanisms, 
usually disabled by the normal con¬ 
versions, remain In operation. 


phone inputs and one low-gain channr*!. 
A push-pull, 10-watt output stage is In¬ 
cluded. There are separate bass and 
treble tone controls. An fl-inch speaker 
JS mounted In the cover. 

NBFM MODULATOR 

Bee-Bee Electronic Co. 

Los Angeles, Calif. 

Bee-Bee Model 500 is a reactance- 
type narrow-band FM modulator de¬ 
stined for converting any transmitter 
with pentode or trlode crystal oscil¬ 
lator or v.f.o. to FM operation. A co¬ 
axial cable connects the output from 
the unit to ^e transmitter. The input 

for a hiqh-Impedance microphone. 

The moduLator operates from a sep¬ 
arate 6.3-volt filament and 150-180-volt 
plate supply. 

TELEPHONE PICKUP 

Mid-America Mfg. Co., Inc. 

St. Louis, Mo. 

This device consists of a high-imped¬ 
ance pickup coil enclosed in a flat case 
covered with simulated leather. The 
case IS placed under the telephone 
instrument, which should be of the new¬ 
er type (bell in base). 

Coil output can be fed to the grid 
of an amplifier for listening or record¬ 
ing. A tow-imped- _ 
ance model, made 
for use with the 
Soundscriber, is also 
available. 


HIGH-VOLTAGE METER 

Spellman Television Co., Inc., 
New York, N. Y. 

Voltages up to 30,000 may be meas¬ 
ured with this meter, which is intended 
principally for servicing projection 
television receivers. A 4-inch scale Is 
provided for easy reading. The panel 
IS of bakelite and the cabinet of oak. 

The meter draws only 20 na. 

SPEAKER GRILLE 

Wright, Inc. 

St. Paul, Minn. 

Model lO-P flush-mounting grille is a 
circular piece of 18-gauqe steel with 
grillwork as shown. It is made for 
mounting speakers up to 10 inches in 
diameter flush with walls or in the 
backs of automobiles. The disc is 10 
inches in diameter and is not furnished 
with speaker cloth or mounting holes. 




WARNING DECALS 

Allied Radio Corp., 
Chicago, III. 

Decals reading "DANGER-HIGH 
VOLTAGEI are printed in two colors 
and may be attached to any equipment 
having exposed hiqh-voFtage terminals. 
The decals are 2% x 4 inches in size. 
They may be obtained without charge 
by writing to C. W, Bailey. W9JJD at 
Allied. 
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WILLARD 
i VOLT 
■ ATTIRIIl 


NEW 


N. SILVERSTINE CO. 


532 E 


|/\/f/V Q-T/l 

H'I6'U //f\ 

A sensational buy. New in original I 
overseos scaled pocbogei. Complete I 
with Wor Dept. Technicol Bulletin. An I 
•deal phone for communicotion work, I 
well suited for use in noisy locotions, I 
were originally used in armored vehicles. 1 
8000 ohm impedence 128 ohm eor* I 
phone units with built in motching I 
I tronitormers. Add 30c to cover postogc ] 
land handling. 






Radio 
Rampoj^X 


R5/ARN7 or 4J3G. 
cither of these Rodia 
Composs Receivers 
complete with tubes. 
Ideol far conversion 
for home reception. 
Used but good A rcol 
buy at only 

Shipped express col¬ 
lect 


LOOPOtiTet 4 N f\ I 


Used primarily on aircraft & Marine ADF 
Systems, Losjp LP-2l'A contains an elec¬ 
tric motor and sthyn. 1 hese joops have 
httn removed from salvaxe aircraft, hut 
I arc >:uarantccd lO be in excellent workmK 
I condition. 

SAr/rpe*/ /ijrprcii Colltct 


Western Electric Extension J 
^Control Box. Type CW 23098. | 
Complete with mounting plote 
All new in original cortons. Con¬ 
tains one 50000 ohm reostat, 1 | 
toggle switch, one phone jock, 
one microphone lock, one test I 
key. ond One neon indicotor I 
lomp. Add 20c to cover postogc I 
end handling. 


d^R&PlN/ 

Westinghousc. Oxygen Flow 

I Indicator • MK II. New in Origi. ' 
nol cortons. -19e. add I Sc to | 
cover postogc and handling. 


All merchondise subject to pnor 
sale, minimum order $2.00. No 
C.O.O orders accepted Michi 
gan residents must odd 3 
soles tax. 


. State 


Brond new 3-0-3. DC voltmeter 

2“ round cote. Meter hot 450 ohms 
rciittonce ) I 50 ohms per volti. i Add 
I 5c eoch to cover postoge ond hond- 
ling. 


1300* Rubber 
Covered Wire 

00^13-' 

New 4 conductor 16 qougel 
rubber covered coble. Color 1 
coded- Used by United Stotcsl 
Government os Field TcIcphoncI 
Coble. 1300 feet on steel recl.l 
F.O.6. Our worchousc Shipped! 
motor freight or express shippingll 
charges collect. 


'Tube 5f 

} CP 1 ‘Ind. Screen! .95 
3 DP 1 -A I Ind, Screen ! .95 

3FP7-A -.155 

3 HP 7.1^5 

(odd 25c eoch to cover 
postage ond hondling! 

5 FP 7 .. 1 75 

5 CP 1 - - ' -’5 

5 BP 1 2.^5 

5 HP 1 - 2 -^5 

(odd 35c eoch to covet 
postage and hondling! 

7 BP 7. 2.65 

7 CP I - 5.25 

(odd 40c each to cover 
postog* ond hondling! 

9 GP 7.5.50 

(Shipped expresi, chorgei 
collect! 




Ideal for o beam rotor, plenty of power Ori- 
ginolly designed for 24 volt DC operotlon. but 
cosily converted. 110 volts AC Complete 
instructions includad, Excellent for other 
uses too. Brond new, surplus, guorontead. 
< Add 40c eoch to covet postage ond hondling! 


PHANTOM 

ANTENNA 

/// 

A transmitting 
ontenno. for USc oo 
opproximo tcly 450 
MC. Complete with 
Stondord coo I con¬ 
nector. A weothet- 
proof unit. * Add 
25c to cover hand¬ 
ling ond postoge ^ 


500 ' 1095 

3 CONDUCTOR^ 
TELEPHONE WIRE 

3 conductor Braided 
insulated copper & steel 
telephone wire. It is 
made of copper for con¬ 
ductivity, and steel for 
strenKth. Worth at least 
3c per ft. ^'et due to an 
exceptional buy, we Can 
now offer it at less than 
Ic a ft. 

Shipped Expreii Collect 




' \w9im * 


Brand new Bowers D.C. 

0 to 9 volts in 2 ' with 2 

FI. 

O.C. ^'"***' 

0 to 100 omp scales ‘bW mo. 
movement with 100 omp shuM* 
some cote os volt meter aoch .99c 

Add 20< aoch to cover postoge 
and ho.sdIfnQ 
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FOR RADIO MEN TO 
ASSEMBLE THEIR OWN 



SWITCH 


1 noUBl ES TH t 


HP^' ,„,.w .onUoHobl. uac. 

!^,wo ..porotelY ? 
iWidoal iopu» on J 

d..,o,.ion Pha« ‘ po..,ioninfl 

l„div.d><o' go J^eepiog '"t* ‘O"' 

tootrol. Coor»» on o*h«fV«‘'^ 

„oU. Compl«*« H*» pu„ch«a, lormea 

5 tube*. All Co«npU«« 

:r;:-.:T..oiua b...- -<* --j 


★ Save ^3 the cost. 


★ Gain valuable knowl¬ 
edge. 

★ Achieve better work¬ 
manship. 

★ Leorn many new appli¬ 
cations. 

'A' Ideal training for use. 

Heathkits are regular 
factory quality test 
equipment unassembled 
but with all forming, 
punching, colibroting 
and printing already 
completed. 


HEATHKIT 

CONDENSER CHECKER KIT 

A cond«nt«r checker onyone can afford 
to own. Meaturec copacity and leokage 
from .00001 to 1000 MFO on coJibroted 
tcolec with tett voltage up to 500 volti. 
No need for tablet or multiplier!. Reodt 
rotittance 500 nhmt to 2 megohmt. IIOV 
^ Cycle trontformer operated complete 
with rectifier and magic eye indicator tubes. 

Easy quick ottembly with clear de¬ 
tailed blueprints and instructions. Small 
convenient siie r* x 6" x 4V4''. Weight 
4 pounds. This is one of the handiest 
instruments in any service shop. 


$1950 

ELSE TO BUY 


<9o« 


THE NEW HEATHKIT VACUUM TUBE 

VOLTMETER KIT 

The most essential tool a radio man can have, 
now within the reoch of his pocketbook. The Heotb- 
kit VTVM is equal in quolity to instruments telling 
for $75.00 or more. Features 500 microamp meter, 
traniforrner power supply, 1% glass enclosed di¬ 
vider resistors, ceramic selector switches, 11 meg. 
ohms input resistance, linear AC ond DC scole. 
electronic AC reading RMS. Circuit uses 4SN7 in 
bolanced bridge circuit, a 6H6 os AC rectifier and 
6x5 as tronsformer power supply rectifier. In¬ 
cluded is meons of calibrating without standards 
Average assembly time less thon four pleosant 
hours ond you hove the most useful test instrument 
you will ever own. Ranges 0-3, 30, 100, 300, 1000 
volts AC and DC. Ohmmeter has ranges of scale 
times 1, 100, 1000, lOM and I megohm, giving 
range .1 ohm to 1000 megohms. Complete with 
detailed instructiorff. Add postage for 8 lbs. 




$2450 

ELSE TO BUY 


HEATHKIT 

SIGNAL GENERATOR KIT 


HEATHKIT 

SIGNAL TRACER KIT 



$1950 

NOTHING ELSE 
TO BUY 


Every shop needs a good signal gener¬ 
ator. The HeathWit fu I fills every servic¬ 
ing need, fundamentals from 150 Kc. to 
30 megacycles with strong harmonics 
over 100 megacycles covering the new 
television ond FM bands. 1 lOV 60 cycle 
transformer operated power supply 
400 cycle audio available for 30% 
modulation or audio testing. Uses 6SN7 
as Rf oscillator and audio amplifier. Com¬ 
plete kit hos every part necessary and de¬ 
tailed blueprints and instructions enable 
the builder to assemble it in a few hours, 
large easy to reod colibration. Con¬ 
venient size 9" X 6" x 41^". Weight 4 V 2 
pounds. 



$1950 

ELSE TO BUY 


Reduces service time and greotly in- 
creoses profits of ony service shop. Uses 
crystol diode to follow signol from 
ontenno to speoker. Locotes foults im- 
mediotely. Internol amplifier ovoiloble 
for speaker testing ond internol speoker 
ovoiloble for omplifier testing. Connec¬ 
tion for VTVM on ponel oMows visuol 
trocing ond goin meosurements. Also 
tests phonogroph pickups, microphones. 
PA systems, etc. Frequency ronge to 200 
Me Complete reody to ossemble. IIOV 
60 cycle tronsformer operoted Supplied 
with 3 tubes, diode probe, 2 color 
ponel. oil ether ports. Eosy to ossemble, 
detailed blueprints and instructions 
Smoll portoble 9" x 6" x 4%". Wt. 
6 pounds Ideal for taking on service 
colls. Complete your service shop with 
this instrument. 


HEATHKIT SINE AND SQUARE WAVE 

AUDIO GENERATOR KIT 

The ideol componion instrument to the Heothkit Oscilloscope An Audio Genet- 
otor with less thon l®/o distortion, high colibrotion occurocy, covering 20 to 
20.000 cycles. Circuit is highly stoble resistonce copocity tuned circuit Five 
tubes ore used, o 6SJ7 ond 6K6 m the oscillotor circuit, o 6517 squore wove 
clipper, o 6SN7 os o cothode follower output ond 5Y3 os tronsformer power 
Supply rectifier. 

The squore wove is of excellent shape between 100 ond 5.000 Cycles giving 
adequate range for all studio, FM ond television omplifier testing 

Either sine or squore wove ovoiloble instontly ot o toggle switch, Approxi- 
mofely 25V of sine AC ovoiloble ot 50,000 ohm output impedonce. Output I db. 
from 20 to 20,000 cycles. Nothing else to buy All metal ports ore pitched, 
formed ond codmium plated. Complete with tubes, oil ports, detoiled blueprints 
ond mstfuCtions. 



$3450 

Shipping Wt., 13/fas. 
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$14.95 


Build thit high fidelity 
omplifier ond iove two- 
thirds of the cost. Push 
pull output using 1619 
tubes (militory type 
6L6's), two omplifier 
stages using o duol 
triode (6$N7), ond o 
phose inverter give this 
amplifier o linoor repro¬ 
duction equal to omplifiers selling for ters limes 
this price. Every port supplied; punched ond formed 
chossis, tronsforrwers (including quolily output to 
3-8 ohm voice coil), lubes, controls, and complete 
instructions. Add poslooe for 20 lbs. 

12” PM speokers for above $6.95 



110-volt AC operotion 
An ideal woy to leorn 
rodio. This kit is complete 
ready to ossemble, with 
lubes ond oil other ports. 

Operates from AC Simple, 
cleor detailed instructions 
moke this o good rodio 
troining Course. Covers reg- 
ulor broodcosts and short 
wove bonds. Plug-in coils. 
Regenerative circuit. Oper- 
otes loud speaker. 

Add postoge for 3 lbs. 

HS 30 Headphones per set 

2 ^/ 3 ” permonent magnet loudspeoker 


S8.75 


2-WAY CALL SYSTEM KIT 



SI CO 
SI.95 


Ideol coll ond com- 
municotion system for 
homes, offees, foclories, 
stores, etc. Mokes ex¬ 
cellent electronic boby 
watcher, easy ta as¬ 
semble with every port 
supplied including sim¬ 
ple instructions. Distonce 
up to 1 5 mile. Oper- 
otes from 110 V. A C. 

3 tubes, one moster 
Shipping Weight 5 pounds 




$14.50 


ond one remote speaker. 


$3950 


A 


ELSE TO SUY 1 

-ri 




no V. A C. MILITARY RECEIVER 

POWER SUPPLY KIT 

Ideol way to convert military sets. Sup¬ 
plies 24 Volts for filoment — no wiring 
changes inside radio. Also supplies 250 V. 
D.C. plote voltoge at 50-60 MA. Connec¬ 
tions direct to dynamotor input. Complete 
with oil ports ond detailed 5 R 

instructions. Ship. Wt., 6 lbs. 


NEW 1948 HEATHKIT 

5" OSCILLOSCOPE KIT 

A necessity for the newer servicing technique in FM 

o price you con offord. The Heothkit is complete, beout.ful two color 
ponel. oil metol ports punched, formed and ploted ond every port 
supplied A pleosont evening's work ond you hove the most interesting 
piece of loborotory equipment ovoiloble. 

Check the feotures - large 5” 5BP1 tube, compensoted verlicol ond 
horiiontol ompl.f.ers using 6SJ7's. 1 S cycle to 30 M cycle sweep gener- 
Otar using 884 gos triode. IIOV 60 Cycle power transformer gives UOO 
volts negotive ond 350 volts positive. 

Convenient sue 8».V* x 13” high, 17" deep, weight only 26 pounds. 

All controls on front ponel with test voltoge and ext. syn posr 
Complete with oil tubes ond detoiled instructions. Shipping weight 
35 pound,. Ord,r fodoy whil, turplu, lubes maht th. price poiiible. 


no V. A C. TRANSMITTER 

POWER SUPPLY KIT 

For BC-645, 223, 522, 274N's, etc. Ideal for 
powering militory transmitters Supplies 500 
to 600 Volts at 150 to 200 MA plate, 6.3 
C.T. ot 4 Amps, 6.3 ot 4 Amps and 12V at 
4 Amps. Con be combined to supply 3.6*9- 
12 or 24 Volts at 4 Amperes. Kit supplied 
complete with husky 110V 60 cycle power 
tronsformer, 5U4 rectifier, oil filled con¬ 
densers, cosed choke, punched chassis, ond 
oil other ports, including detailed instruc- 
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Top view of preamp, 6AK5 is in foreground. 


Cascode Preamp 
Reduces TV "Snow” 

-By I. QUEEN 


A t tv frequencies the useful 
transmission range is limited 
to approximately line-of-sight. 
TV transmitters are located in 
populated centers to provide maximum 
coverage. About eight or ten miles from 
a station the signal strength begins to 
drop off rapidly, leaving fringe areas 
where average reception is only fair or 
poor. In these areas a preamplifier can 
provide much-improved picture and 
sound. Besides giving extra gain it re¬ 
duces inter^rence such as often results 
from direct pickup by the i.f. channel. 

There are other instances where pre¬ 
amplification is necessary. Apartment- 
house owners sometimes do not allow 
roof antennas, but an indoor antenna 


may not be sufficient. The local stations 
may be picked up, but they are usually 
accompanied by noise or “snow.” 

The r.f. preamplifier described here 
has been found really effective. It is 
capable of really appreciable amplifica¬ 
tion, not merely a slight theoretical gain 
which shows up only on a sensitive 
meter. Designed for TV channels 2 
through 6, it can also be used on the 88- 
108-mc FM Ijand. At reasonable dis¬ 
tances from the transmitter a small wire 
is sufficient to give satisfactory recep¬ 
tion when the preamplifier is added. Fig. 
1 is the schematic. Two tubes are used in 
a single stage of amplification. The cir¬ 
cuit is called a “cascode.” The 6AK5 has 
its cathode grounded, the 6J6 its grid. 


The cascode, described in the Proceed¬ 
ings of the IRE, June, 1948, has several 
unusual characteristics. The total gain 
and internal noise is due to the first tube 
only. The 6AK5 is connected as a triode 
for that reason. The 6J6 merely stabi¬ 
lizes the system and contributes practi¬ 
cally nothing to either noise level or 
gain. 

The experimental model (Fig. 2) was 
built with its own power supply for con¬ 
venience. If power can be taken from 
the TV^ set, the unit can be made even 
more compact. 

The coils, except L2, were found to be 
noncritical. For L2 a National type AR- 
5, a pei‘meance-tuned, high-Q coil, was 
used. For television frequencies the core 
is screwed almost all the way in. For 
FM it is brought out. 

LI is 2 V 2 turns of push-back wire 
around L2. L3 and L4 are wound on ^- 
inch polystyrene rod with No. 22 wire, 
11 turns for L3 and 14 for L4. RFC con¬ 
sists of 15 tui’iis of No. 22 wound over a 
100-ohm insulated resistor. The 20-ppf 
tuning capacitor across L2 is a six-plate 
miniature air condenser. 

The preamplifier was designed for use 
with 300-ohm twin-lead conductors. Ex¬ 
periments showed that the tightly 
coupled 2*^-turn coil Ll worked best 
in the antenna circuit. However, gain 
was very low when the same thing was 
tried in the output circuit. Capacitive 
coupling proved best. 

It is not necessary to use r.f. chokes 
in the filament circuits. They were tried, 
hut no improvement was noted. 

Both tubes were operated with 100 
volts on the plates. A noticeable gain 
increase is obtained when the voltage is 
raised to appioximately 135. However, 
it is better to use the lower value un¬ 
less maximum gain is essential. No hum 
was noticed in either picture or sound 
even w^hen the pow'er-supply filter was 
shorted out. 

The band pass is very wide. We were 
unable to notice any loss of detail on 
any of the local patterns (channels 2, 4, 
5). The variable condenser is not criti¬ 
cal, but there is a definite tuning effect 
from one station to the next. There is 
no evidence of self-oscillation when 
parts are laid out as shown and leads 
are made as short as possible. The pre¬ 
amp was stable even when the antenna 
was disconnected. 

Here are some actual results obtained. 
Low signal strength which was just 
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Fig. 2—Underchassis view. Coll af lower right corner Is L2. Twin lead is on output strip. 
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short of prodticiitg any picture at all 
was increased to produce a fairly good 
image. A weak picture was increased to 
very good. 

Since this unit introduces so little 
noise of its own, it can also be used 
where there is already enough signal 
level but too much noise. If the TV set 
gain is reduced by the amount of gain 
that the preamplifier adds, the same 
picture will appear, hut with practically 
no “snow.” This assumes that most of 
the “snow” is due to the input circuit of 
the TV set. 


INDOOR TV ANTENNA 

The problem of installing adequate 
receiving antennas is denying television 
reception to many would-be set owners, 
pai’ticularly those in large apartment 
buildings and housing developments. In 
many instances, landlords will not per¬ 
mit tenants to install TV antennas on 
buildings or grounds. 


An indoor under-the-rug television re- 11 
ceiving antenna described recently in 
Electronics may provide a satisfactory 
solution to the antenna problem in many 
instances. The antenna shown may be 
cut out of a thin sheet of copper or 
made from %-inch copper strips riveted 
and soldered together. This antenna is 
a high-gain, end-fire array consisting 
of three elements which connect to a 
300-ohm line through matching stubs. 
The array is highly sensitive, and it is 
said to be sufficiently directive to dis¬ 
criminate against ghosts. Several of 
these units can be paralleled to improve 
the performance. 


13 Vi MILLION VIDEO SETS BY '52 

Television is already giving radio 
some serious competition—and promises 
more—for, “ready or not,” it has start¬ 
ed to roll and “is not holding up for 
anyone.” So says the advertising agency 
of Lennen & Mitchell, Inc., of New York, 
in a study recently completed on “Cur¬ 
rent Television Facilities, Programs, and 
Audience.” Television, the agency states, 
is fast heading toward the status of a 
$6,000,000,000-a-year industry, four 
times the size of radio. 

Lennen & Mitchell estimate that the 
cost of developing television will run to 
$800,000,000 in the next several years 
for stations and sets alone. This does not 
include program costs, which the indus¬ 
try hopes advertisers will assume. 

Eighty million dollars of the above 
total represents the cost of constructing 
the allocated number of stations per¬ 
mitted by the Federal Communications 
Commission. 


NEW Television Kits, and Equipment 

Important Advances in TV Reception and Servicing! 

Tronsvision mokes television more enjoyoble, more profitable! 
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Television Sweep Circuits 

Puri t — ttaniv th 4 >nrif of the mnttieibrator ohcH- 
liitor unit its aff/tlietition in tefeeittion vewieent 

By ALLAN LYTEL* 


T he sweep circuits of the modern 
television receiver are of vital im¬ 
portance, but they are not difficult 
to service or to understand. They 
are of two main types, the multivibrator 
and the blocking-tube oscillator. 

The most common type of niultivibra^ 
tor is illustrated in Fig. 1. This is essen¬ 
tially two stages of resistance-coupled 



Fig* —Basic circuit of the multivibrator. 
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Fig. t-b—Plate and grid voltage wave forms* 


amplirtcation, each stage being R-C- 
coupled to the other. Fig. 1 is an illus¬ 
tration of the fvec-’t'mtning multivibra¬ 
tor. which gets its name from the fact 
that no input signal is required to begin 
oscillations. No two tubes or parts can 
ever be exactly matched, hence when this 
circuit is first placed in operation one 
tube conducts more heavily than the 
other. If we assume that Vl conducts 
more heavily, its plate voltage will be 
lowered. This places a negative voltage 
on the grid of V2. V2 will then conduct 
less and its plate voltage will rise, coup¬ 
ling a positive grid voltage to Vl. The 
action occurs very quickly and Vl is at 
saturation while V2 is at cutoff, an un¬ 
stable condition for the circuit. 

When C2 discharges through R2, V2 
is no longer at cutoff. It begins to con¬ 
duct, and the circuit reverses itsLdf so 
Vl cuts off and V2 conducts heavily. 

The frequency is determined by the 
time constants of the circuit. If this is 
a balanced circuit in which Cl equals C2 
and R1 equals R2, Fig. 1-b will show the 
wave forms. If that is not true, as with 
the values given, the outputs will be un¬ 
balanced, as may be seen from Fig. 2. 
The degree of unbalance depends upon 

• Tempiv University Technical Institute. Phila- 
dellihia. Pa. 


the relative values of the two time con¬ 
stants. An unbalanced circuit is used in 
commercial ai)plications because the 
function of the multivibrator is to act as 
a switch for the charging condenser. 

The oscillator is used either at the 
vertical frequency of 60 c.p.s. or at the 
horizontal frequency of 15,750 c.p.s. 
Values for horizontal operation are 
given; those for vertical operation are 
in parentheses. 

Synchronizotion 

A signal derived from the synchroniz¬ 
ing pulses of the television signal is usu¬ 
ally applied to the multivibrator to keep 
it in step. This keeps the sweep voltage, 
developed by the multivil>rator. synchro¬ 
nized with the video signal so the pic¬ 
ture will be steady. Without an applied 
sync signal (when no station is being 
received), the oscillator will continue to 
operate and sweep the electron beam 
across the tube face. This will prevent a 
spot from being burned in the tube face 
coating. 

The sync signals or triggers are ap¬ 
plied to the grid of Vl, causing the 
multivibrator to remain in step with the 
entire television system. This action 
may be followed by looking at the wave 
forms in Fig. 3 where the multivibrator 
is caused to follow the sync signals. 
Normal opeiation of the multivil>rator 
is indicated for the first two cycles with 
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Fig. 2 —Wave forms in an unbalanced circulK 


the oscillator synching after that. A 
capacitor is placed between the V2 plate 
and ground to develop a sweep voltage 
for the cathode ray tube. 

The sweep and the retrace have dif¬ 
ferent time durations so the circuit must 
be unbalanced—C2-R2 must not be the 
same as Cl-Rl. Since the sweep time is 
to i>e longer than the retrace, C2-I^2 is 
made about ten times the value of Cl- 
Rl. R2, in the grid circuit of V2, is 
made variable and is used to vary the 


time constant to assure that this ocil- 
lator will lock in with the sync signals. 
This is the *^hold’' control. 

A modified version, the cathode- 
coupled multivibrator, is used in a great 
many receivers where a common cathode 
resistance assists in the coupling be¬ 
tween tubes. Fig. 4 shows the rear¬ 
rangement of the circuit as used for 
horizontal sweep in the Belmont 22AX- 
22. The action of this circuit is very 
much the same as that of the standard 
multivibrator of Fig. 1. 
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Fig. 3—Effect of superimposed sync signal. 

Other multivibrators, although not in 
current use, are also of interest. The 
direct-coupied multivibrator appears in 
Fig. 5. This circuit uses direct coupling 
i)etween grid and plate, a C-bias source, 
and an input trigger. Two input pulses 
are required to obtain one output pulse. 
The circuit has two stable conditions of 
operation; either Vl is conducting and 
V2 is at cutoff, or V2 is conducting and 
Vl is at cutoff. No other condition is 
possible; and, if one condition is dis¬ 
turbed, the circuit immediately changes 
to the other. The fundamental multivi¬ 
brator action applies here, and a trigger 
of proper polarity either starts or stops 
the tube from conducting. The wave 
forms illustrate that V2 is conducting 
and its plate voltage is low; hence a pos¬ 
itive trigger will affect Vl. hut not V2. 
A negative trigger will affect V2, but 
not Vl. 



Fig. 4 Typical cathode-coupled multivibrator. 


When Vl conducts, the entire circuit 
flips to the other state. This conduction 
reduces the plate voltage of Vl and the 
grid voltage of V2, which is a continu- 
(Continued on page 64) 
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TWO GREAT BOOKS... COVERING EVERYTHING IN RADIO & TELEVISION 



EVERYTHING IN RADIO AND 
ELECTRONICS IN ONE BOOK! 

THE RADIO 
DATA BOOK 

the only radio handbook of *1* 
kind ... 1148 page* ... 12 .ec- 
tions, each covering a radio sub¬ 
ject more completely than any 
other book! 

Us«d by Engineers, Srrvieemen. Designers. 
Latoratory Technicians.. Draftsmen. Operators. 
Inspectors. Amateurs. Experimenters. Research 
Development. Consultants. Broadcast Te^- 
nici.-ns. Planners. Installation Men. Military. 
Marine. Police. Fire. Forestry and Railroad 
Communications. 

Anyone and everyone in radio and electronics 
can use this book! 

SECTION I. ISO BASIC CIRCUITS , . ^ ^ ^ 

Each circuit prop.-rly rlassifieU anil clearly V‘«f'"eWtroutes 

crence! P:verv luu^ic oi»«ralin;r unit in the entire fiel.l Vi 

for the etinvenienee of evryoue in radio—160 circuits completely 
luatiatod AI.L in this one section! 

SECTION 2. TEST EQUIPMENT 

All types of volt, current and ohnimeters. tube cherk^rs. condenser 
metors. inJ.u lHnre briduc. ni. aBimiiK devices lU 

eniturs. AF siirii.il Kenerators. surnal tracers, distortion analyjns. 
test speakers, oscilloscope.^, square-wave ireneraloiv. f^quency meters, 
field strciiKIh and 'uninir meters are explained and lUn.^'tratisi. 

SECTION 3. TESTING AND MEASURING 

Huw t:> use te«t eiiuipment and make every kind meiiaurement 
in radio. This .^ectu n alone is worth the price of the entire book. 

SECTION 4. ANTENNAS 

This section presents complete information on nil antennas, trans¬ 
mitting and riH-eivinir. Completely illustratiHl. sliowinsr various types 
of antennas, their con struct ion and wave patterns. 

SECTION 5. SOUND SYSTEMS 

The planning, ^election of equipment and the a^semblinir and com- 
binim: of various components in complete FA installations. Kveiy 
type of unit used is descrilM*d and analysed m detail. 

SECTION 6. RECORDING 

This section is the only complete description of disc recording found 
in any radio manual o.i the market. Here all phases of recordim, are 
covered—both home and commercial. 

SECTION 7. TUBE MANUAL 

The only uncTimmorcial lube manual trivinir complete listintr of all 
Iransmittimr and receivini: tidies with each tube basi» illustratetl alonK- 
side the description 

SECTIONS 8 & 9. CHARTS, FORMULAS, CODES. GRAPHS, 
SYMBOLS 

Hero in these two sections are found all data and ami information 
useful to anyone in radio and elcotronics. 

SECTION 10. 50 TESTED CIRCUITS 

1)8'5 of all c-quipmenl Imilt in radio & electronics is covered here in a 
section presentinjr the typical circuit with parta lists and descrip¬ 
tions of ciM-h type. This is l>v far the most useful collection of cir¬ 
cuits ever presented. 

SECTION II. DICTIONARY OF ELECTRONIC TERMS 

This dictionary will explain every radio term—any word used in 
radio. 

SECTION 12. BIBLIOGRAPHY 

Here is a unique ami valuable list of IxYoka for anyone ilesiring 
further iletails on any subject in Radio. 

12 complel-e books in one only AOV 

Less thon 42c per book! 



THE MOST COMPLETE TELEVISION 
MANUAL 

THE VIDEO 
HANDBOOK 

768 page* ... 14 section*, cover¬ 
ing every phase in television . . . 
over 800 illustration* . . . hand¬ 
somely bound in Du Pont Fabri- 
koid with red and silver letter*. 

How Television Works. Basic . . • through 
advanced. ^ . ...... 

How to Design and Engineer Television. . 

How to Troubleshoot and Repair Television. 

Safety [irocedures. 

How to Select and Install a Television Antenna. 

How to Create a Television Show. 

How to Build an Operating Television Receiver. 

Compute instructions. 

How to Select a Television Receiver. 

SECTION I. TELEVISION, PAST, PRESENT AND FUTURE 

Hc.c you will lind an acuunt of the inventions, discoveries and de¬ 
velopments that led to the present system of television. 

SECTION 2. FUNDAMENTALS OF ELECTRONIC 

Ill this chapter, a .simplified explanation of the complete electronic 
telcvisuin system U given. 

SECTION 3 THE TELEVISION STATION—PICK-UP—CONTROL 
TRANSMISSION 

Kach operation and piece of e4piipment is taken m » 
presentation, illustrated with photogivphs. ^ 

scope paltern.s and graphs, and c^ciVJcd 

SECTION 4. THE TELEVISION RECEIVER 

Kach stage is individually studied and its function completely de¬ 
scribed as a unit and in relation to all the other _ 

SECTION 5. TELEVISION ANTENNA SYSTEMS 

The proper a.iteiina lor the various receivers and locales are eX- 

SECTION 6. CREATING A TELEVISION SHOW 

Programming and Production x i 

In television programming i.s tightly interwoven with technical 
operation^the man who TC ^ 

SECTION 7. DESCRIPTIONS OF MODERN TELEVISION 
RECEIVERS 

Circuit variations—Design—Mechanical Features 
This section imludes a cinuit diagram of every tyPe of receiver on 

thi g installing TELEVISION RECEIVERS 

quh-edl^loc^ating an'rerecting' the Hntenn!l!*’lSying l^an.smSss^ion lines, 

'■"‘''”"'sect7on"9.‘ser^ receivers . 

Troubleshooting —Interpreting Test Patterns—Alignment Repair 
This in another section devoted to detailed, how-to-do-it procedure, 
ihia time «»n sorvieing the receiver. ^ ..rr^ 

SECTION 10 TELEVISION TEST EQUIPMENT. HOW TO USE 
IT—HOW TO BUY IT 

S.,lion 10 „f the VIDKO HANIVUOOK was 
gi%e you this informaiiun it can save yfiu as much as $10110.(10 in 

purchasing test equipment. bc^ciwcd 

SECTION II. BUILDING A TELEVISION RECEIVER 

Included here are complete plans, diagrams, photographs of corn- 
pom tsn^ step-by-step 

SECTION 12. DATA SECTION 

Here are compiled all the graphs, charts, curves, nomographs, sym¬ 
bols. formulas and rules used , rCD^A^ 

SECTION 13. TELEVISION TERMS 

A complete ilictionnry of words, terms, phrases and titles used in 

uleviKion. 5ECTION 14. BIBLIOGRAPHY 

This is the m<i>t l•.Jml•lele list of literature on television issued t<> date. 


ADVANCE SALE 
ORDER NOW! 


$ 5.00 


These books ore besf sell¬ 
ers in the rodio ond tele¬ 
vision field. Moke sure you 
get your copies . . . order 
now! Use this coupon to 
order either one or both 
books — get them both, 
you'll profit by the volu- 
oble informotion they con- 
toin! 
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WiriHfl diaamm for 5 lube AC-DC set. Three excel 
lent dieerems won't last Iona—so send for your free 
coyty today! 
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AUTOMATIC RECORD CHANGER 


only S13.9S 


romplofe with Ij- 82 
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VOLUME CONTROL Bargains 
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SPEAKER Specials 

(Top duality. preeUlon-bufIt speakers at absolute 
Minimum cost,) 
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TELEVISION SWEEP CIRCUITS 

{ConfUuiVil front, page 62) 


ing action until VI is conduotinff and V2 
is at cutoff. According to the wave 
forms, there must be two of these trig¬ 
gers—negative or positive—to obtain 
one single square-wave output since this 
circuit remains in a given condition af¬ 
ter the trigger impulse is removed. 
There are therefore two triggers re¬ 
quired at the input for a single square- 
wave output. 

The pulse amplituile required for 
positive triggering is somewhat greater 
than for negative triggering. This dif¬ 
ference in triggering amplitude is not 
great enough for the circuit to discrimi¬ 
nate between negative and positive syn- 



Fig, 5-a—The direct-coupled multivibrator. 
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Fig. 5-b—Two impulses produce a full wave, 

chronization signals. Limiters or clip¬ 
pers are usually used ahead of the 
multivibrator to remove the unwanted 
pulses that might otherwise cause er¬ 
ratic and unstable operation. 



Fig, 6-a—The single-shot type multivibrator. 
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Fig. 6-b-—Wave forms of multivibrator above. 



PI 9 * T—Ooubie-tracker for an oscilloscope. 


Another interesting multivibrator is 
the single-shot type of t^ig. 6 which uses 
a jTositive grid return, A voltage divider 
R1-R2 is used to keep a positive poten¬ 
tial on the grid of VI, and a positive 
grid return produces a positive potential 
on the grid of V2, V2 is the normally 
conducting tube, and Vl is cut off be¬ 
cause of the bias across R3, bias due to 
the total plate currents for both tubes. 
This multivibrator will produce a single 
square-wave output for a single input 
trigger. 

Electronic switch 

Among the many uses of the multi¬ 
vibrator is the electronic switch shown 
in Figure 7, This is used to pre.sent two 
pictures on an oscilloscope at the same 
time. At the heart of this device is a 
free-running multivibrator VI-V2. V3 
ami V4 are squarer tubes used to clip 
the ends of the outputs of the multi¬ 
vibrator. 

Common cathode resistances are used 
for V3 and V5 and for V4 and V6 to 
couple the squarer tubes to the amplifier 
tubes V5 and V6, When V3 eomluots. 
the heavy plate current causes a large 
IR <lroi) in the cathoile resistance, which 
is a great enough bias to cut off V5, 
During this time V4 is not conducting, 
and therefore V6 has only the bias due 
to its own plate current. This means 
that either V5 or V6. but not both, may 
be conducting at any one time. 

The outjiut voltage is fed to the signal 
circuits of the test 'scojie so that the 
two input signals may be seen, .Actually 
first one signal and then the second ap¬ 
pears, but the rate of switching is so 
rapid that the two signals appear to be 
present at the same time. This is a use¬ 
ful method of comparing wave forms in 
alignment procedures and may also be 
used to compare two signals coming 
from two different antennas in radar 
receivers. 
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Here’s the final answer 
to your tube problem. Again 
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WHEN ORDERING— 
Send 2S7* deposit for 
all C.O.D. Ship¬ 
ments. Include suffi¬ 
cient postage—excess 
will be refunded. 

Orders without postage 
will be shipped 
collect. All pr«ces F.O.B, 

New York. City._ 


Dept. A. 73 West Broadway, 
New York 7. N. Y. 
TELEPHONE—BEEKMAN 3-6498 
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War Surplus Bargains Sold As Used Unless Otherwise Specified! 


VOLUME CONTROLS PRICE 

1 megohm, carbon, ]" shaft.$ .35 

1000 ohms, carbon, screw-driver shaft. . .35 

20 ohms, wire-wound, 1" shaft.35 

500,000 ohms, carbon, 2" shaft.35 

1000 ohms, wire-wound, 2" shaft.35 

6000 ohms, with switch, carbon, I" shaft .40 
Dual 25,000 ea., wire-wound, 1" shaft. . .35 

Triple 25,000-50,000-20,000, carbon, 1" 
shaft . .70 

RESISTORS 

WIREWOUND 

3 ohms, 20 watt.. 

2500 ohms, 20 watt.]0 

Vi ohm, 20 watt.. 

1 1 269 ohms, 100 watt (has 5 taps).35 


RESISTORS—CARBON 

100 ohms, '/2 watt.$3.00 per hundred 

120 ohms, '/?. watt. 3.00 per hundred 

220 ohms, '/j watt. 3.00 per hundred 

270 ohms, I watt. 3.00 per hundred 

470 ohms, watt. 3.00 per hundred 

480 ohms, Va watt. 3.00 per hundred 

1200 ohms, V '2 watt. 3.00 per hundred 

6800 ohms, 2 watt. 3.00 per hundred 

^ 2,000 ohms, 2 watt. 3.00 per hundred 

21,000 ohms, I /4 watt. 3.00 per hundred 

56,000 ohms, '4 watt. 3.00 per hundred 

85,000 ohms, '/Ij watt. 3.00 per hundred 

150,000 ohms, I watt. 3.00 per hundred 

270,000 ohms, V 2 watt. . . . 3.00 per hundred 
830,000 ohms, 1/4 watt. . . . 3.00 per hundred 
1 , 200,000 ohms, ''2 watt. . 3.00 per hundred 
5,600,000 ohms, >4 watt. . 3.00 per hundred 


CONDENSERS 


.5 mfd. 600 V., Oil, 34 " X 1 '4" X 2". 

.5 mfd. 400 V., paper, l"dia. x2'4". 

5.2 mfd. 50 V., Chicago Ind. Cond. Corp., Oil, 1 x 2'/2 x 3". 

4 mfd. 600 V., GE Pyranol, V' x 2 V 2 " x 3" . 

2 mfd. 600 V., Aerovox Oil, 1" x 1" x 3 V 2 " . 

8 mfd. 600 V., Chgo. Ind. Cond, Corp., Oil, 1 " X 4" X 5 ". 

1 mfd. 4000 V., C-D, Oil, 2" x 4" x 7". 

.02 mfd. 600 V., mica. 

4 mfd. 1000 V., Oil, C-D or Aerovox, 1" x 2” x 1" . 

30 mfd. 330 V. AC, GE pyranol. 

2 mfd. 1000 V., C-D, Oil, Single hole mounting, I Vi" dia. x 4'/2' 

4 mfd. 600 V., C-D, 1 V 2 '' x 4>/2", single hole mounting. 

140 mfd., variable, padder screwdriver adjustable. 

7-17 mmfd., variable tuning, 5 plate, 2" shaft, '4" dia. 

.1 mfd. 400 V., paper, Aerovox. 


I .1 mfd. 1500 V., paper. 

1 .05 mfd. 400 V., paper. 


Telephone LINCOLN 8328 

LIP MICROPHONE 

PRICES F.O.B. INDIANAPOLIS 

1 -^ -1 

Made by Western Electric, 

TERMS: CASH WITH ORDER 

Navy type CW-51071, with 
instruction sheet, brand new 

AMERICAN SURPLUS 

PRICE $1.50 

PRODUCTS CO. 


537 N CAPITOL AVE. 

^ INDIANAPOLIS. IND 


TYPE 813 TUBES 
$ 5.95 eoch 

Type 813 tube sockets 
NEW PRICE 50c 


RADIO-ELECTRONICS for 
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NAVY CRV-46151 AIRCRAFT 
RADIO RECEIVER 


Four baruls including broadcast (105- 
9.050 KC). Circuit is six-tube super¬ 
heterodyne with mechanical ban<l change 
or t emote operated electrical band 
change. Itemote ban<l change and tuning 
controls inclu<led. making this set reailily 
adaptable to mobile ham use. Powered 
from self-contained 24 V. DC dynamotor. 

The sets are complete 
with tubes and remote con- $4O50 

trols. No cables or ]dugs. 

Including case . 


TURBO AMPLIFIERS 


WILLARD LEAD ACID CELLS 



Used for ports—shipped com¬ 
plete with the following tubes; 

2.7C5's 

1 .7 Y4 

1.7F7 

PRICE — Corton of 10 — $7.50 


6 V. (New) (Dry-charged). 

6 V. (In metal carr>’ing case) (Add electro¬ 
lyte specific gravity 1.265) $4.00 

(Drugstore) . ^ 



BL-SELENIUM RECTIFIER TYPE 23751 

A must for the radio man for the much needed 110 V. DC 
source. 110-120 V. AC input, 110-135 V. DC output at .ib 
amp. Connect in parallel for highest current requirements. 
Size 3Vsx2%xl% inches. — 

PRICE—New.. 


REMOTE CONTROLLED COIN INSERT AND SPEAKER BOX 

Made hy Penmnal Music Corp., Newark, N. .1. 



Model F 

24 Volt operated, fused 
Weight lbs. 

Size 4’'^t X 7Vj X 5Vj" high 
Sloping fixtnt 
P M Speaker 5^' size 
Has 2 Pilot LighU for illumination 
Finished in chrome metal and grill 
with reil pla.stic 
Accepts 1 to 6 nickels 
Each 5c coin gives al>out two phono 
recoixls of music 

Should be mounted on a flat base 
lias Hayclon Mfg. Co. timer 
Lock m.Htalled in top. (with key.) 
Easily I'emovable coin box, si/.e 6 x 
3’ X 

Requires 4 wires fram power unit 
A beautiful piece of oqUipnient that 
could be built to house coin operated 
rad io 

Worth several times i»ur ask- qc 

ing price. Price bran<l new , 



OPEN VIEW 


CI.OSEI) VIEW 


PILOT'S CONTROL BOX, TYPE CRV-23254 

Used with CRV-4i;i51 Receiver for remote control of volume, 
selection of any one of six frequency switch 

or selection of C.W. an<l M.C.W. and M.V.C. or A.V.C. Black 
crackle finish. Size 2"x2’^2"x5" high. 

Brand new.$1.50 each 

ARGON BULBS 

2 w'att, 110 Volt, Edison base. Ideal for R.F. indication, night 


RECEIVER TUNING HEAD CRV-23253 

Used with CRV-46151 Receiver for vernier tuning. Has 
beveled dial with hairline cursor. Bands are 200560 ,.560-1600, 
1600-4450. 4450-9050 Kes, Each band spread over about 280 
degrees of dial edge. Has provision for flexible tuning shaft 
or can be adapted for direct flrive on any tuning shaft. Black 
crackle finish. Size 5''x3'^x2^^ overall. 


K.d ..w. Box ten.$1.75 Brond new.$1.50 eoch 


FIELD TELEPHONE WIRE 

3 condticioi, sttranded. insulated and weath- 
erpiofifcd. Ideal for inlei communication 
system'*, telephones, selsyn indicators. Use 
it inside or out of doors. 

525 Foot roll, brand new, $4.25 


PRICES F.O.B. INDIANAPOLIS 
TERMS: CASH WITH ORDER 


PHONE LINCOLN 8328 

t 


AHERKAN SURPLUS 
PRODUCTS (0. 


537 N. CAPITOL AVE. 
INDIANAPOLIS. INP. 


WESTINGHOUSE RECTIGON 
BATTERY CHARGER BULB 

Style 289416, 6 ampere rating. For replace¬ 
ment in moat chargers or for building 
power supply to use on D.C. operated equip¬ 
ment. 

Brand new.$1.90 each 
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The Crystal Detector 

t*art IV—Hrvuits unt! Twhniquvs 
lifting Hernuininm I'rgxial Mliofies 


By JORDAN McQUAY 


M odern crystal rectifiers are 
adaptable to many practical 
uses. They can be valuable in 
almost any circuit wheie low- 
power rectification is requiretl. 

Most practical are the germanium 
types of crystal diodes which fi:ive superi¬ 
or performance at frequencies up to sev¬ 
eral hundred nieg’acydes with low values 
of load resistance. Known as types 



Fig. I —Cutaway view of IN34. crystal diode 
having many radio and television applications, 

IN34, 1X35, 1N38. and 1N39, they are 
fast becoming important circuit ele¬ 
ments. 

In addition to improving j)erformance, 
germanium crystal diodes permit sim¬ 
plification of many radio, television, and 
electronic control circuits. They are 
suitable for use as second detectors and 
as d.c. restorers in television rec*eivers, 
as modulators and demodulators, and 
as low-frequency oscillators, voltage 
regulators, and polarizing devices. Oth¬ 
er applications include volume limiters 
and clamping circuits, square-wave clip¬ 
pers, radio testing instruments, meter 
rectifiers, volume expanders and com¬ 
pressors, rectifier bridges or varistors, 
and a variety of other functions. 

Contained in tiny cartridges (Fig. 1), 
crystal rectifiers i*c*quire no hcatei* sup¬ 
ply. They are affected less by tempera¬ 
ture, humidity, and age than other types 
of dry rectifiers. They resist shock and 
vibration as well as or better than con¬ 
ventional vacuum tubes. 


IF TRANS 


,mL 


IF IN 


Ill 




AUDIO OUTPUT 


Fig* 2—Typical circuit of germanium diode 
as a half-wave detector in a superheterodyne. 


Electrical features include small 
shunt capacitance (less than 1 ppf), low 
forward resistance, high back resist¬ 
ance, and the ability to work into a 
low resistive load with reasonable ef¬ 
ficiency. The lack of a heater removes 
one common cause of noise and hum 
and permits connection of both ter¬ 


minals well above ground potential when 
desired. 

Another important characteristic of 
germanium crystal diodes is their re¬ 
markably long life. For instance, the 
type 1N34 is rated for service in ex¬ 
cess of 5,000 continuous hours. 

A few types of silicon crystal diodes, 
designed originally for microwave oper¬ 
ation and obtainable through wai- sur¬ 
plus channels, can be used at lower fre¬ 
quencies. They must be operated at vei*y 
low power and invariably suffei* from 
reduced operational efficiency. Germa¬ 
nium crystals are desirable for most 
practical applications. 


Crystal detectors 

Using germanium crystal diodes to de¬ 
tect the i.f. output signal of conventional 
superhetei’odynes is satisfactory up 
to .‘5cveral hundred megacycles. At high¬ 
er frequencies, silicon crystals are pref- 
eiable. 

A single crystal diode can be used as 
a half-wave iletector as shown in Fig. 2. 
Full-wave rectification reciuires two 
crystal diodes (Fig. ,3) of the same type, 
prefeiably with the same characteris¬ 
tics. 

A.v.c. voltage can be supplied by a 
separate crystal diode arrangement, as 
shown in Fig. 4. Crystal A provides a 
negative voltage for a.v.c. action; crys¬ 
tal B functions as the second detector, 



I 

I 


25R*if 


-o 

AUDIO OUT 
-o 


Fig. 3—Full-wave defector In superheterodyne 
set using two germanium crystal rectifiers. 


but is connected with opposite polarity 
to that of crystal A to balance the load 
on the final i.f. stage of the rec'eiver. 
Both crystals should be of the same 
type, but need not be perfectly matched. 

Crystal diodes also are used in the 
second detector or discriminator stage 
of F?4 receivers, replacing the usual 
diode vacuum tubes. Since the discrim¬ 
inator has a balanced output, the two 
germanium crystal diodes used for full- 
wave rectification must have almost 
identical operating characteristics. 

Ideal for this purpose is the type 
1N35, consisting of two 1N34 diodes 
which are selected with great care at 
the time of manufacture so that their 
resistances are matched within 10% of 
their average value in the forward di- 
rect/o?? when measured at 1 volt. The 
revei'se or blocking resistance must be 


greater than 400,000 ohms for each crys¬ 
tal w‘hen measured at —10 volts. 

FM receivers originally designed to 
operate only in the 42-50-mc band can 
he converted for reception in the 88- 
108-mc band with tubeless crystal con¬ 
verters now being marketed. These con¬ 
verters use germanium crystal diodes 
and require no power for operation. 
They are connected between the antenna 
and the input of old style receivers. 

Television uses 

Crystal diodes can perform at least 
two important functions in niodern tele¬ 
vision receivers. They can be used for 
detection in the discriminator stage of 
the sound circuit and for low-power d.c. 
restoration of the picture signal. 

Except for band-width requirements, 
the <liscriminatoi* of a teltwision set is 
similar to that of an FM receiver. For 
television, =t25-kc deviation is required; 
for FM, ±75 kc. 

A pair of matched type 1N35 ger¬ 
manium crystals is used for detecting 
television sound signals just as in FM 
receivers. 

Crystal diodes are used in clamping 
circuits as <I.c. i*estorers whenever the 
input voltage <Ioes not exceed the nor¬ 
mal rating of the germanium rectifier. 
Type 1N34 is limited to approximately 
60 volts; type 1N38 will accommodate 
voltages up to approximately 100 volts. 
For signals of greater amplitude, any 
number of additional crystal diodes 
(preferably of the same type) can be 
connected in series. 

A typical clamping cii’cuit is shown 
in Fig. 5. It uses a single crystal diode 
connected between the output of the 
final video amplifier and the grid input 
of the picture tube. Some form of d.c. 


IF TRANS 
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Fig. ^^Superheterodyne circuit using separate 
crystal diodes for detection and for a.v.c. 


restoration is necessary at this point be¬ 
cause a video amplifier is an a.c. ampli¬ 
fier and there is no d.c. component in the 
video output signal. The needed d.c. com¬ 
ponent represents the average illumina¬ 
tion of the original scene, and. unless it 
is restored, proper scene illumination 
on the picture tube cannot be main¬ 
tained. 
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Electronics 


The high back resistance of a ger¬ 
manium rectifier can be put to good use 
in many types of pulse-shaping circuits, 
since the crystal diode effectively sup¬ 
plies its own load resistance under most 
oi)erating conditions. Thus, germanium 
diodes can also be used in electronic con¬ 
trol devices. They offer a considerable 
advantage over any type of diode 
vacuum tube used in the same apijlk'u- 
tions. 

As a limiter, the crystal di^cle can Ue 
inserted in any circuit to remove un- 
desired peaks. For example, when an 
electronic device requires a negative 
trigger pulse without positive over¬ 
shoots, the undesired overshoots can 
easily be eliminated by connecting a 
crystal diode across the input of the 
trigger circuit. 

Testing and servicing 

Crystal diodes ai-e very useful in 
radio and electronic maintenance. 

A crystal diode can be used as the 
rectifying unit for a vacuum-tul>e volt¬ 
meter, permitting the compact construc¬ 
tion of a practical, multipurpose a.f.-r.f. 
probe (Fig. 6). 

Vacuum-tube voltmeters are essential¬ 
ly d.c. indicating devices, and require 
some kind of rectifier for a.c. measure¬ 
ments. Long leads introduce capacitive 
effects and are objectionable, and the 
rectifying unit should be installed in the 
test probe. A small diode vacuum tube 
could be used, but a germanium crystal 
is far more practical. It requires no pow¬ 
er and is free from the contact poten¬ 
tial effects normal to most diode vacuum 
tubes. The crystal is also smaller, mak¬ 
ing a more compact probe. 

The maximum current rating of a 
crystal diode is considerably higher 
than that for diode vacuum tubes. 
Probes using crystal diodes have high 
input impedance and low capacitance, 
which reduce loading and detuning. 

The frequency response of a germani¬ 
um crystal diode is flat from zero to well 
over 100 me, making it ideal for signal 
tracing and a.c. voltage measurements. 


» — 

- Hf- 

4 

,470K 

TO CftiO OF CRT 



XTAL_ 

IMEC 








Pig. 5—Crystal diode used as clamper for d*e. 
restoration in video stage of a TV receiver* 

A basic circuit for a crystal is shown 
in Fig. 7. The capacitor is used to iso¬ 
late the probe from d.c. components 
present in the circuit being investigated. 

The entire probe may be built into a 
small penlight flashlight case. One side 
of the capacitor is soldered to a short 
length of sharpened No. 8 wire; the oth¬ 
er side is connected to the mounted 
crystal. A flexible shielded lead is used 
to connect the rectified output to the in¬ 
put of the vacuum-tube voltmeter or sig¬ 
nal tracer. The frame of the penlight 
case must be grounded to the voltmeter 
via the wire shielding. The chassis of 



pig^ ^—Compact crystal probe for use with a v.t.v.m. is built in a small penlight case. 


the apparatus being tested must also be 
grounded to the voltmeter by an addi¬ 
tional wire and clip. 

The single crystal diode employed in 
this circuit is adequate only for meas¬ 
uring signals of less than approximately 
50 volts. To increase the voltage range 
of the probe, it is necessary only to con¬ 
nect a sufficient number of crystals in 
series across the input. Two lN34’s per¬ 
mit a.c. measurements up to about 100 
volts. 

When connected to high-resistance 
headphones, the probe can also be used 
for signal tracing, locating spurious 
oscillations or noise, and localizing dis¬ 
tortion. 

Crystal receivers 

Inexpensive tubeless radio receivers 
can be constructed for local broadcast- 
band AM reception using any type of 



Fig. 7—-Crystal probe circuit. Omit the 22-meg 
resistor if the v.t.v.m. has an Internal shunt. 


crystal diode as a detector. Here is a 
modern parallel to the crystal-and-cat- 
whisker era of the early days of radio. 
But the problem of finding the most 
sensitive spot on the detecting crystal is 
now eliminated, modern crystal diodes 


being adju.sted and fixed during manu¬ 
facture for optimum operation. 

Although lacking in both sensitivity 
and selectivity, these tubeless receivers 
provide fairly reliable local reception, 
with excellent fidelity. 

Any of several circuits can be used. 
Fig. 8 shows a typical one. The tuning 
condenser has a maximum capacitance 
of 365 ppf. 

The coil is wound on a cardboard 
or bakelite tube about 5 or 6 inches long 
with a diameter of 2 or 3 inches. Use 
No. 22 covered wire, and close-wind 90 
to 140 turns on the coil form. Every 10 
or 15 turns bring out a tap by twisting 
the wire, staggering the spacing so that 
a clip on the end of the antenna wire 
can be attached easily to any tap. Then 
scrape off the covering from each ex¬ 
posed tap to permit good contact. 

The receiver will require a long an¬ 
tenna erected as high as possible and a 
good ground connection. Volume is va¬ 
ried by changing the tap to which the 
antenna clip is attached. No battery or 
other power source is necessary. 

Ham applications 

A simple device for determining the 
field strength or radiation pattern of a 
ham transmitter can be constructed 
around the crystal rectifier, requiring 
only a resonant dipole and a microam¬ 
meter. These components are connected 
in what is effectively a closed series cir¬ 
cuit (Fig. 9). 

Since only relative readings are usual- 
(Continued on page 70) 
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EIcctroHics 


jtfCHSmf and key inaking 


PRACTICAL 
UP-TO-DATE COURSE 

How to pick locks, de-code, make 
master-luys, install, service, etc 
New self*instructlon lessons 
for every handyman, home- 
owner, carpenter, mechanic, 
service station operator, fix- 
It shop, hardware dealer 

cycle shop. Good steady money-makln? tradeJ 
53 EASY ILLUSTRATED LESSONS 
‘ $3.S5, nnihina more 

*" foupon St bottom of 
pair® atid malJ tmtay. 

■r^Vr^ 


lome- Iftj 

»anic, 

‘afe?' 



THE CRYSTAL DETECTOR 

(Continued from page 69) 


h desired accurate calibration is un- cuit (Fip. 10). T)ie value of R varies 
nccessar.y. The crystal diode and the re- considerably, depending upon the mag- 
ceiving dipole must he mounted rigidly nitudes of the voltage and current. Anv 
in a fixed position with respect to each type of germanium diode is capable of 
other. During held measurements, the handling an average current up to about 
crystal must not be jarred or shaken. 40 nia with a transient surge current. 


NELSON.hall CO. 

1139 S. Wabath Av*,, Chicago s, HI, 


watch and clack repairing 


LEARN AT HOME- 
IN YOUR SPARE TIME 

Prepare now lor a happy future 
of prosperity, security. Fascinat¬ 
ing hlRh-Erade occupation for 



In the vicinity of very-hi^^h-power 
transmitters, it may be necessary to in¬ 
sert a small limiting resistor R (1 to 10 
ohms) in the series circuit to obtain on- 
scale readings. 

Using a stub dipole of appropriate 
size, the same crystal- microammeter ar- 


ge current, 

for some types, of 500 ma. 

An important advantage of crystal 
diodes when used as voltage regulkors 
is their ability to return to normal after 
the application of excessive voltages, 

\\ hen four crystal diodes of the same 
type are arianged in a bridge network 


cal condition. You can earn 
you learn 

practicalcouase in hoaol- 

pOV, How.to.do.U lessons for 
t>cftlnners as well as those al* 
really In tlie trade. Thorough 
sell.lnstrucUon tratninA In 
American ai ,1 Swiss viatches. 

___ Cot it n I ns a wealth nf 

helpful photos, drawlnRS, dlat;rams, charts, etc, Oniv $4.95 
complete. Satisfaction or refund miarante^. 
Mall no.rislc coupon below. 


pracficaf RADIO servicings 


SELF-INSTRUCTION COURSE 

Teaches you. the practical able of ra- 
i^uatmeiu, opera¬ 
tion, alteratlnii, trouble.ah(M>tini:. No 
previous knowledKe necessary, Pre. 

pare to set up a shop of your own_ 

nr train for the bit Industrial elec 
iron tea field. SlmpfiAed lessons, In- 
rludhiR matheniatlrs, review le”- 



The foundatinn of all wealth |« land! 

a career In thii 
tmomlTiA profession. Here ia the In- 
rormaUon you need on how to eet 
started and how t4i Ret ahead In real 
inStnictloSs In "pi 
, praisals, valuations, manaRemeni. in- 
^Stments, practical real estate opieratlnji, low cost hnuslnit 
the law on real estate transactions InrludlnR IcrsI forms. 

maiiy other subjectfl n sucrof^Aru] 
jjffow, strictly up-to-date. Complete, 
****** Mo«®y-W#k suarantee. Use No.Risk oVutmn 



fHwuiuqp^irH 

.^?wAi£m/ 


Be a **nxaacer mind.** Learn how to JuRRle 
fletires, do baffllnR tricks with numbers. 
Add lonR columns of ftRurcs this llRiii. 
nlnR.qutck. ahort.cut way. Multiply 4 fiR. 
ures by 4 flRures without old-fashioned 
mult Ipricatlon. Here are speefly, slmpIlAed 
systems used by atsRe •*wlaards.** expert 
arcountanU. enRineers. Only $ 14 $ 
11 lustra tlona, problems*. 

tampon iTelowl 



“**‘"'phyii- Iused to explore the (Fig. 11), the circuit functions as a 
electric field distribution inside cavity very effective voltage rectifier Action 
resonators and wave guides. of the bridge network is conventional. 

If a pick-up coil IS substituted for It accepts waves of any shape as long 
he resonant dipole the arrangement as the voltage does not exceed the rating 
\ f indicate resonance in of the germanium diode employed In 

u.h.f. oscillator stages and transmission this case the network of four type-1 N34 

diodes accepts any wave form not ex¬ 
ceeding 10 volts peak-to-peak value. 

One important advantage in using 
crystals for bridge rectification is that 
the conducting resistance is much lower 
than when using vacuum tubes or any 
other unilateral devices. When a bridge 
network is used in connection with a.g.c. 
or impulse circuits, reflex action is much 
faster with crystal diotles than with any 
other type of rectifying element. 

Crystal-diode bridge networks can be 
Fig. 6—Germanium crystal receiver for local Utilized to a great extent in ring mod- 
broadcasts, The fixed crystal simplifies tuning, ulators, carrier-suppression modulators, 

and similar modulation systems. 

circuits. The pick-up coil should have networks impose strict require- 

enough turns to insure on-scale meter uients on the four germanium crystals, 
readings; usually two or thre^ turns are diodes must be selected with great 

adefjuate. When used with high-power ^heir resistance (in the forward 

equipment, it may be necessary again must be balanced within 

to insert the limiting resistor R in series * when measured at 1.5 volts, and 

with the microanimeter. addition, the forward resistances of 

Crystal diodes can be used in place 
of diode vacuum tubes or other unilat¬ 
eral or nonlinear components in fre¬ 
quency meters, modulation meters, and 
other indicating devices. Other functions 
of crystal diodes—such as limiting, 

clamping, and voltage regulation—often Fig. 10—Voltage regulator elreuit. Germanium 
can be applied to amateur rigs. Crystal crystal is used. R is the limiting resistance, 
rectifiers are particularly useful in port- 

each pair of crystal diodes must he 
matched within 1,5 ohms. 

This is a long and costly procedure 
for the average user of crystal diodes. 

It led to the development of the varistor, 
a single unit enclosed in a metal tube 
envelope, containing a complete bridge 



COMPLETE BLUEPRINT READING 
COURSE 

t It-", '***®*'* builder*, mcrhinirs, 
r_ electriclaits. plurnlser*. wilder*, car- 
J . * aviation 

vLctThPnt etc, 24 vnlumvA inclnda 
over IlOO actual bluoprlnta. diaurama! 

__ . liintrucilvc Btep-by.Rtep pKs 

M sSl™*' bfl^.aln for any pr.iciirat man; Compile 
only $6.95, postpaid. Satisfaction or refund. Coupon below. 

BUILD IT YOURSELF 

Re a Practical liandyman. .Save time and 
money with thexc prufesalnnal Tricks- 
nf-the-Trade, Can'cntry made easy! 

New self-lnstnictinn course In one 
handy volume, complete witli full paue 
photORranh*, UlaRrAma, snc. Teachea 
rework I nit, Pain tint; A <lcci)r,itli)i;, 
uphoIaterlnR, power tools, cabinet mak. 
iiiR, etc. Full jrrlce only $1.98. 
today! 




lOO approx 
VARYING INPUT VOLTAGE 


regulated output voltage 



Money.back Guar.iistec, 


Mall coupon 

r - ^ 

I Mail This No-Risk Coupon—Quick Action! | 

I NELSON-HALL Co., I 

I 1139 S. Wobash Ave., Dapt. k :i9. Chicaeo 5, III. ■ 

Please rash me the Items I am check I hr lieluw It la 

I lh* salisncdT will send ■ 

rllfi *'**'•* In it) days ami you will make I 

full immediate refund, without question or quibble. 



R< SMALL 


MICRO-AMMETER 


( ) Watch & Clock Acoatring., ,,, $4 9$ 

< ) Lochamithing & Key Making.slas 

( I Practical Radio Servicing...,,. 3,9$ 

( ) Real Estate Business..... 6.95 

( ) Short-Cut Mathematics.,,.,.I.,*.,*!!]". 149 

( I Blueprint Reading Course.fi'ox 

< ) Build It Yourself.^.J 96 

( ) Apartment House Managemen't.!*M.'"!*i siss 

< ) Jewelers* Encyclopedia...X.69 

( > How to Sell Life Insurance. 6.95 

( ) Complete Shorthand Course,......,.,.,.,.. 4.9$ 


Fig, 9 Crysfdl recfifier circuit for measuring 
the field strength of the amateur transmitter, 

able or mobile work since they require 
no power for operation. 

Its characteristic relatively high back 
conductance upon breakdown makes the 
crystal diode u,seful as a voltage regu- ^'9- ■ I — Germanium crystals in bridge recti- 
lator, and excellent voltage control can conducting resistance is its feature, 

be maintained with none of the disad¬ 






AC INPUT UP 70 tOV 

Ahjv utauF rfiDu 



r 250 k 
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DC OUTPUT 

_ 
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--- 


vantages of gas-discharging tubes. The 
crystal is most effective when used to 


I E *. *" P»ym«n. Ship poatpoid, . regulate voltages between 20 and 60 

□ Sblp COD for f. plu* po«t«K« aud COD cbarRC*, i volts 

I NJi||4uu,. .. . . .. I 

® Addfwaa_ 


E. 


I 
' J 


I The crystal is connected, with a lim- 
I iting resistor R, in a simple control cir- 


network of four germanium diodes, 
matched and balanced at the time of 
manufacture. The varistor is extremely 
versatile and destined for wide use in 
a variety of future modulation and de¬ 
modulation circuits. 
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Correspondence from service technicians and 
distributors suggests that many may be con¬ 
fused by the question, “What instruments do I 
really need to service TV and FM receivers?” 

THERE IS NO NEED FOR CONFUSION! The 

answers are simple and direct the new 

service techniques easy to master when pic- 
tonally presented. Only one new instrument 
must be added — some older instruments be 
replaced with new models for efficient and 
profitable TV and FM servicing. 

THE ONE NEW INSTRUMENT needed is Model 


MODEL 911 

TV/FM SWEEP GENERATOR. 


2 thru 226 me.; electronic sweep odjustoble 0 to 10 me.; 
high output adjustable 0 to Vi volt. Seporate 1 me. ond 
5 me. precision crystal marker oscillators to insure Correct 
TV video i.f. curve shape and width; phosing control ond 
60^^ sine-wove 'scope TV sweep voltoge; 120-^ sow-taoth 
FM 'scope sweep voltoge. All this# yet only $78.50 net. 


designed for efficient TV and FM servicing, the 
new Silver Model 911 Sweep Generator takes 
all confusion out of TV and FM alignment. 


911, a wide-range sweep generator for visual 
alignment. If you get the one the set makers 
themselves seem to favor you are naturally 
best equipped. Equally important, 911 comes to 
you with new pictorial instructions. Specially 


REPLACEMENT OF OBSOLETE instruments with 
the new “VOMAX", the famous 906 FM-AM 
Signal Generator, adding new “SPARX” AM, 
FM, TV Signal Tracer, will really pay off in 
TV-FM service profits. 



MODEl 900-A "VOMAX”, The new "vomax ■ 

is the truly universal v.t.v.m. — makes TV, FM 
and AM measurements occurately — at highest 
meter resistance. Giont meter, non-breakable 
glass; 45 ranges; new single probe for o.c., 
d.c., a.f., r.f., volts, ohms, db. and current 
meosurements. Advancing far beyond its prede¬ 
cessor, the overwhelming choice of experts, 
"VOMAX" equips you with the world's newest 
and finest meter for only $68.50 net. 



MODEL 906 FM-AM SIGNAL GENERATOR. 

Similarly the choice of the big engineering 
laboratories plus thousands of service tech¬ 
nicians, 906 stands out as maximum value. 90 
kc. thru 210 me. in 8 ranges, ±1% accuracy; 
less than Vi microvolt, inc/uding strays to over 
1 volt v.t.v.m.-metered output; multiple shield¬ 
ing; adjustable 0 to 100% amplitude modula- 
tian; odjustoble 0 to 1,000 kc. FM sweep. Net 
price only $116.50. 



MODEl 905-A "SPARX”. Combining signal- 

tracer and universal test speoker, 905-A is 
amazingly sensitive yet free af usual tracer 
hum. Vacuum-tube prod with r.f.-a.f. switching; 
high-gain high-fidelity orrplifier; 6' PM speak¬ 
er; 18-watt output transformer gives wide 
choice of impedances. Two essential instru¬ 
ments in one, 905-A is the finest 37 years of 
prize-winning radio engineering experience 
can design — value for exceeding $44.50 net. 


OVER 37 YEARS OF RADIO ENGINEERIJMG ACHIEVEMENT 

EXECUTIVE OFFICES: 1240 MAIN ST... HARTFORD 3. CONN 
FACTORY OFFICE: 1249 MAIN ST,, HARTFORD 3, CONN 
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RADIOMEN'S HEADQUARTERS WO RLD WIDE MAIL ORDER SERVICE ! 



GENERAL ELECTRtC 150 WATT TRANSMITTER 
Cost the Government $1800.00 • Cost to You—BRAND NEW_$67.50 

U covered by means m H»« runinn imu" «hrr , ' m *‘"7 

iinpllfler colls atilt romlm.ers. and antenna tiinlnrtir"uii“-all i tn nSJr-tl and tKiwer 

Part.cola. f.eQuenr.v ranae. Transmitter and ar^i^Sr.JL ^ V* 

Uld Itl" iEliiliiPt#>r mjinrifiial ssn rli^^ ^ * i. . ..... A^.^. 11 1 ^nifllPt \oll* 



GENERAL ELECTRIC RT-1248 IS-TUBE TRANSMITTER-RECEIVER 


-''■“‘‘if* **"*■ Mislanily nolc^ted. enlly pre-adju»t*d frequencleo frmn 43.'i to 

" ""‘i .5 lulie- inrludinB W etitern Klertrtr 316 A ■« Anal. Receiver uses lO tuben lie 

eluding K, an flrnt deteei^jr and oneillatar, and 3—-TUT’a as IF*a wiLh 4 nlua-tuned Me IF trann- 

• 7H7 TtA nand TFT'a. In addition unit roSEalni H i^Uyn otm” any a.m of 

actuated by a received alED nl fiMm a similar set elsewhere, Ortlhnallv 'deti^ed 
wilt rnr i*io‘’ac ’* * cjncti for any eaperimenter to connect this 

V*'"* "iy ■“PP'y capatile nf 400 DC at 133 MA. The Ideal unit for use In mntiile nr 
A^***^^^^”* Band wh»p^ nn Jir^nse la nrrosKary. Instrurtlona and 
dia^rumft %upp]lfHl for running th^ RT-IJ4H transmlltpr on aUh«r code or vince in AM or FM tmnsmiaaion 
« system, on 80 to 1 lO Me, « an FM brX.dri” ^ce^l'™ 

^ t transmitter or receiver, as an Amateur Television iranamllter nr receiver for remote nm- 
*'‘''8^r'Mueller Counter appllc atloiia. It sella for only 839.«s or two for 5S3.90. 

S; rhV^MT.’sSiy'.yrou'.rt.fmo'SJ!”' 


IIKAM) NK$V 
IM‘-32I KKKQl'KNCY MKTERH 

with (Mil brat in if Crjstal and 
calilinitton charts. A j ret iPion 
fretjoent-y siarnlard that is use¬ 
ful for innumerable apjihca- 
tione for laburaii>r> ipchnician, 
service man, amateur, and ex¬ 
pert men ter at the jri'e away 
price of only 4t7,$.00. 



K?/t 



«o'?^J^^V^9!:‘®UCTANCE tube $49.95 

An possibility of jyond tubes reading Had' or bad tubes reading ■Cood" as cn flynamic i on.1 urtance testers or other 
testers. Attractive panel and case equal to any on the market in ahjiearance. ..Larte 4" meter.. . 
J alibra led mmromhti scale as well as a Bad-flood scale. .. Front pane! fuse... Ind.vidual sockets for all tube base 
ypes ojtaKes from ..5 volts to 117 volts and toniplete c witchinp flexihility allow ;.I! fivescnt and future tubes to he 
te.sted regardless of location of eleinents on tube base. . . Indicates gas content an.l detects shorts or opens on each 

regulator tubes 
esters or other 

. $49.95 

-Jdsome haml-rubbe.l portable case. 54 95 

Huili-m roll chart with either of above $5.IK> extra 


te.sted regardless of location of eleinents on tube base. . . Indicates gas content an.l detects slnmts or op 
1- section of at! loctal. octal and miniature tubes including cold cathode, m.igic eye and vidtage rey 

. 1-1 ../-o ® ‘’f *he nationally kn reading ’■flood" as on tivnam conductance tes 

Jlotiel M ‘—Sloping front counter case.'. . .. 

Model "1*"—Handsome haml-rubbe.l portable case . .. 


RTI711 Bran.l .N'ew 11* Tube, 110 Volt Keceiver-Indi- 
cator-OscilJoscope complete with all tubes and power 
supply. Has telescoping hooil over scope tubes, which 
is equipped w ith a detachable calibrated screen. Has 
centering and amplitude controls and two video 
Inputs. A natural for television.$39.95 


AELEMI'M RKrXIFIEKS. All types are rated 


130 

v.A.r. 

IKt not HHitfirt 

to make quantit 

y. 


75 

MA . 

.70 

10 

for 

0.50 

50 

for 

*:ti.oo 

luo 

JWA . . 

.75 

to 

for 

7,(10 

.50 

for 

32.50 

150 

MA . 

.HO 

10 

for 

7.50 

50 

for 

35.00 

200 

MA . . 

. 1.05 

10 

fur 

10,0(1 

50 

for 

17.60 

260 

MA .. 

. 1-35 

10 

for 

12.00 

.50 

for 

57..50 


TERRIFIC VALUE- 
PORTABLE ELECTRIC DRILL 

(Sold it !•»« thin sitsblishMl Isctwy price lo we cannot mention brand name.) 
Only $19.95 ertiiip[K>d mth %" Jacob.^ (jparfsl t’huck and Key. 

•Not an iniriiniiient duty drill, but s toll dze luxgrd tool. 

Most convenient type .o*Itch. natural grip Uantih-, and balaniv like a ^i.\-.shooter. 
Precision cut geai.- -turbine type cooling blower-extra long brushes. 

No .stalling undci hear test pressure becau^^c of powerful llu Volt A('-lk‘ iiicior and 
multiple hall'ihrusi (tearing. 

(hhPL liearing^ self-aligiiing lifetime-lubricating t^hryder Oilite t>-p.‘. 

Msfle for iiiiuh.-,t >.-ar-in and year-out sen tee In Plant or on con struct ion jobs. 
Amazing pcipetual factory guarantee a.ssurrs you of a lifetime of troublf-fre.- ii„c. 

depoMt on C.n.D.-s. KuH refund if returned piepatd within Hw‘ (la>-. 




HEAT GUN 




to 5ay 
$12.95. 




/ 


81 reaitihne.l pi-^ti.J giip heat gun in vtiid letl huiLsUig, that 
delner-s a ptiucrlul 2o f'uliic M per minute bla.st of hot 
air at I K(t KahrenlieM Ordinary blower-, iiate small fan 
1110101.-. but thK has a hletJiiie lubiicated AP-lH' motor of 
the rugged tacuiiiii ejeanet type, tliat produre.s a huiTicane 
ut either hot or cold an. Pcitert for blimiuK out dirt or 
dust trom radio clia-,-.!-,. di>mg out ignitmn ^xstems. waini- 
' ; ^ / tPK np rarimretoTs, uuick-diying paint, tliawing out radia- 

. tor.s op- watei pipe--, etc. Warning. - Keep thu awav irnm 

>o'it wite. f.r Nbe will U- u-'ing it to chy hei hair tiecau-.e 
It will do |T iTt IlrII tile time tif her tinhuaiv hair ih>er 
tiotliiiig III Iici- u->ing if to diy -.lot'king-, or cloiliing. oi detiost the retngerator instantly. ()nly 
SatlNfscthin guaranteed nr money reninde.l ii let in hed prepaid wit tun 5 (ta.vs. 


CONDCASERS—PAPER TUBULAR Uilll WV -.(lti| ou2 005 

T ¥ T*i rS? ■ ■ “ • ■ ' “ • 2- - 23e: . 11 :, 35c; E L EC T R 0 - 

* 7 i/Ji, 2 no\— 20 c; liinittl 20 c; .■mriifd I.Mlv—23c: 

20/2Unifd l.tii\-35c: ;m/20 ir.iu-46c: .5oriitd nu»-43c: Smfd 
9'*“ CONDENSERS; 4iiUd 600v 
49c. 2mfd 6 OO 1 —29c: :;x.lrii;d dmu —29e. 

SPEAKERS Thf‘~e PM -p.-akcr« .ire the tine-.f ihat aie avail- 
side. All have hcavv oierMze Alriico V niagiiet-,. 

3‘/»’ . 


7* (Car Radio Sige).. 

8". lO oa. 

8*.21 oa. . 

\tr ... .. 21 oa. . 

12".21 oa. 


. 8 fof »fi-80 

$ 1 - 1 $ . 6 for $G.G 0 

$1.10. 1 C tor $9.50 

Sl.50 S for $8.70 

$4.50. 6 lor W 1 ,50 

S3.95 6 lor $20.50 

$4.95.6 lor $20.50 

$5.50 . . G for $30.00 

$7.95.6 lor $42.00 


*595 Takes Both 
BIG BARGAINS 


(. ALUMINUM GEAR BOX XSAf.^7 that ei.ri- 
lain.-. Ivvu pow'eiiul e]ei-<iir llintnl-, aild two 
inaichcfl gea*^ tiams. n2 gi-ais m all vaiving 
in --ize rtnm in 4 meln-^ m diHineter. I'lii^ 
unit i^ leadil.v cnnvr>tr-d tn rntu*_t .1 beam an¬ 
tenna nr dn> ntbel ^MIilUi use $3.00 

2. SENSATIONAL FASCINATING, AMAZ¬ 
ING SELSYNS. Hi and Ot-w seUvns made hv 
<: T. Co. Two or iiioie cunil^elcd toketliet 

wolii peiriftlv mi Ihi V.Vf .Viiv ii.tafii.ri of 

tile shafl of one St-l)>U and a)) ... . I 

to It will fotale i-\arM> as Imhiiv di-gtie^ in 
thf same thieiTiiiii. tollowliig iioenuigli as it 
(he units Were ethiiinvti'd ingt'thei hv Sliitttittg 
instead ol wiies Tim i£ line v^lu-thet von 
Iwt-i the shall ol ilit‘ iii 3 St'-i unit n 
tion fd a reviihiiiiin m iu.in> levoluTintic. 
I'seful Ini indicating the ilireniun -il vieaMi i 

vanes, >oiating ilin-ctiurial antetina<. .. 

lt(>!hng itiimiiierahle nixualmn- tnnn a dis¬ 
tance. Ouutrlele with 
rliRgiaiii and iii£lrue- 
iions Per matched 
P4“ .$4-95 


Cable Addreu: BUFRAD 



SCR-274N COMMANB SET 

The greatest radio equipment voluc in history 
A mountain of valuable equipment that includes 3 re¬ 
ceivers that use plug-in coils, and consequently can be 
changed to any frequencies desired without conversion. 
Also included ore two Tuning Control Boxes; 1 Antenna 
Coupling Box; four 28V. Dynomotors (easily converted to 
llOV. operation); two 40-Watt Transmitters including 
crystals, and Preamplifier and Modulator. 29 tubes sup¬ 
plied in all. Only a limited quantity available, so get' 
your order in fast. Removed from unused aircraft and in 
guaranteed electrical condition. A super value at $34.95, 
including crank type tuning knobs for receivers. 


PE-109 32-Volt Direct Current Power Plant 

■fiiii iKtvvtr Plant t-onsl.-ts nf ,i Kaxilinc ptiginr that is direct cmipled to a 
JOiiu watt ;i2 ifdt lu’ gciiciiiinr. Tliia unit is idcui for use in Incatlons tliat 

ate not .'.fi viced liy ... tiower or to mn iiianv of the sum I lit It cuts 

i-in ***' ‘J|i«'iailon. Ths price of this power plant is only 

$79.95. Uc CUM alho sui>ply a MmvfUrr tliat will 8Uii|ily lIUv AC from the 
aimvc unit ot fuHii any ;t2V ])C source for $12.95. 

NOTE; Each of the PE-109 power plants that we sell has been actually run and tested for output by ns 
before shipment. Above price » FOB Buffalo 



^FFALO RADfO SUPPLY. 949-921 Geneice St., DepbRC'lO BUFFALO 3, N. V, 


RADIO-ELECTRONICS fo 

















































73 


RADIOMEK'S headquarters rH WORLD WIDE MAIL ORDER SERVICE * l 


BUFFALO RADIO SUPPLY. ONE OF AMERICA'S LARGEST ELECTRONIC DISTRIBUTORS, IS IN A POSITION TO SUPPLY MOST 
OF THE REQUIREMENTS OF FOREIGN PURCHASERS, DIRECTLY FROM ITS GIGANTIC STOCKS OR THOSE OF ITS AFFILIATES. 
EXPORT INQUIRIES ARE SOLICITED BOTH FROM EXPORT HOUSES AND FROM FOREIGN GOVT. PURCHASING COMMISSIONS 
HERE AND ABROAD. EXPENSE CAN BE REDUCED AND REQUIREMENTS FILLED WITH A MINIMUM OF DELAY BY CONTACT¬ 
ING BUFFALO RADIO SUPPLY INITIALLY. 


SOS EMERGENCY TRANSMITTER SOS 

This is tlip fatuous Gil>Non Girl Tran.onitter tint 
savi'd HO many lives durinit the war. It is used ^ a 
distress rail iraasmltter on boats and airplanes. The 
Gibson Girl i.H the eaxie>t iransmittei In the world to 
operate. No In.struction or experience necessaiy. No 
external power supply reciulred for operation. It is 
merely necessary to turn the crank on the top of the 
transmitter and power Is aenerater! and tlie dlstre.« 
sianal La automatically sent out on the International 
dLstieas frequency. Brand New Gibson Girl irans- 
niitter complete with tubes.$9.95 

Antenna Kit for Gib.NOn Girl transmitter. Thl.s kit 
'was deidxned to improve the effectiveness of the Gib¬ 
son Girl Transmitter by increaslna the range Keveral 
times. The kit inclurles 300 feet of special antenna 
wire, two balloons for raising the antenna in calm 
weather, two h.vdroKCll ;:vnerators lo inflate the bal¬ 
loons. a special box kite for antenna ert^tlon in 
windy weather, and a searcbliglit. powered by tlie 
crank onerated generatw in the transmitter. (*oni- 
plete kit . 


BUFRADiCAR RADIO ANTENNAS 


All of our oar radio antennas are made of trihle plated Admiralty 
Brass Tubing, complete with low loss shielded antenna leads and 
high quality fittings. 

SII>E fOWI_BR-I. 3 sections extend to 66". Your price—single 

units—$1..5ll; in lots of 12—$1.3.5 en. 

SKYSC’KAI'KK—BH-2 has 4 heavy rluiy sections that extend 
98". This super-aerial must lie seen to be fully appreciated. 
Your price—single units—$2.45; in lots of 12—$2.25 eii. 

TILT ANGLE—BR-3, may be adjusted to all body contours. 3 
sections extend to 66". Single unit price—$1.50; 12 lot price— 
$1.25 ea. , 

VKKS,%TILE—BR-4. single hole fender or top cowl mounting 
may be adjusted lo conform with all body contours. 4 sections 
extend lo 56", Single unit price—$2.90; 12 lot price—$2.75 eft. 
THE MONARCH—BR-5. single hole top cowl mounting. 3 sec¬ 
tions extend to 56". Single unit price—$1.90; 12 lot price 

*' ^aIfTER seeing OUR ANTENNAS AND COMPARING, 

YOU WILL NEVER BUY ANY OTHER MAKE! 



COMPRESSED AIR INSTANTLY. Anywhere" 


Portable An- fompre.N.>or and 
storaxe tank. IluKKedly built or 
best niateiialH Using lifetime lu- 
bricate«l hall-beiimx on connect- 
inx ro<l an<l oil Iniprexnateil main 
beaiinx on shatt. Pnusual rlesixTi 
forever eliminates \alve tiouble. 
the most common fault in aii 
Coiiipre.sHO|^. PATENTED uiiinue 
air intake system increases efft 
ctency tieniendotisly mvr other 
conipie.ssors so that air oiiipiit is 
much Xieater than that from 
larger compiesstus powered t)V 
heavier motors. Will deliver appi«»xlmately .l.'liMJ cii. 
inches of air per minute at malniained piessure of 
30 Ibu.. or will inflate a !»0 To. truck tlie In less tiiaii 
one rninute. Comes complete with HM) lb. xauxe. al- 
thonxh ftnxer-tlp adjustment allows settinX of output 
pressure at any value, which uill auiomatlcalK be 
luaintameil. Works from any II. P. motor. 1 .seliil 
for spraying paints or lactpiers, illsinfectants. 
tloldes, annealing or biaitnig with natural gas. innat* 
inx tires, etc. Pi ice $14.50 pfistage piepaid anywhere 
in the U. 8. Kfllclent. completely adjustable s>pliou 
type spray gun corapiete with 12 ft. of 1(H) lb. testeil 
ho^ available for only $7.75 witti .Pint container, 
also prepaid. 2r.<X- rcqulreil on all C.O.I). ordeis. 
Keml for free catalogs of radio parts and surplus 

AUTO-TRANSFORMERS— Step.s up llOv. or steps 
down 220\ to 11 U\—$1.95. •. ««. .v- 

FIL. TBANSF.: 6..3v. 2i) .\mps.— $1.98; t niyrsaL 
Output Trans k Watt—89c: Ik Watt—$1.29: .*o 
Watt—$1.69. AUDIO TRANSFORMERS: S. Plate tr 
8. Grid. 3:1—79c: S. Plate to l .l. 

Heavv' Duty Class AH or It 
MhUet output lor A(.‘-l)C 

FORMER for T-17 Sluire mic.iophone. sniilUi to 
TTC* ouncer typ<'—$2.00. Stancor Sit or Dlt ruike to 

POWER^'tRANSFORMERS- Half-shell type. llOV. 

60 cy Centeitapped II\' binding. Specit> either 2..t 
or el.n' fllanient uhen orfleiniK. 

For ^-.t tulie sets^e.'iOV. 4l)M.V. 

For' 5-6 tube sets—liooV. JoMA. .IV 

0 3y _ _ ... .. 

For 6 m tube sets—67.»V, .'iliMA. 5V 
For 7-8 tube sets—7uuV, “OMA, .IV 


A 2.5 or 

.$1.49 

..76 

A 2.5 or 

. 1.90 

A 6.:t or 


ror »r»s—.v.r,, ......... ... — 2 35 

7-8 tube seis— 7bbv. 70MA. 5V A <5.3 l2.'> 


For 8-9 tube set.s—700V. IMiMA. .tV-SA. 2.o\- 

3.5A. ... ■ • .. 

For 9-11 tube sets—7(MiV. 5V A ® • • ■ • • ' ,, 

For 9-15 tube sets—obov, 150MA. o\ A 6.JV. 2.95 


2.65 

2.85 


RENIHX SCR 522—Very high Frequency Voice Tranamitter- 

Receiver—lOO to 156 MC. This Job was good enough for the Joint 
Command lo make It stamUrd equipment in everything that flew, 
even though each set cost the Gov't |2500.o0. Crys^l Controlled 
and Amplitude Modulated-H IG H TRANSMITTER OUTPUT 
.qnd 3 Microvolt Receiver Sensitivity gave good communication 
up to ISO miles at high altitudes. Receiver has ten tubes and 
transinitler has seven tubes. incluiUng two 832 'b. Furnished com- 
nlete with l7 tubes, remote control unit, 4 crystals, and the spe¬ 
cial wiile bsinil VHF antenna that was designed for this set. -i--—— 

These sets have been removed from unused aircraft and are guaranteed to be In perfect 
condition. We Include free parts and diagrams for the conversion to "Contlnu-Dusly variable 
frequency coverage'* in the receiver. ax i. .lao 

The .8CR 522 complete with 2 4 volt dyiiamotor sells for only $$7.95. The SCR oiZ is also 
available with a brand new 12 volt dynaniolor for only $4$.95. 


i 




r ?f 


I 


STEATITE VARIABLE CONDENSERS 

idea! for high-frequency applications in receivers and low power transmitter stages. 


STANDARD Va” 01 A. SHAFTS 
10 minf $.35 —lo for $2.00— 100 for 
$.3.5—10 for ‘ ' “ 

$.3r>—10 for 
$.4t^—10 for 
g,45_10 for 
f.SO—10 for 
$.,^ 5 —10 for 
$.K«>—10 for 


15 minf 
'in mnif 
35 mmf 
50 mmf 
75 mmf 
loo mmf 
140 mmf 


$23.00 

g2.90 —loo for $23.00 
gS.eO—HM» for $2.3.00 
$3.40—100 for $‘3R.OO 
$3.70—BM> for $.30.00 
$4.10—lOO for $38.00 
$1.50—100 for $39.00 
$7,4l4_IOO for $04.00 
160 mmf $1.00—10 for $8.50—IfM) for $70.00 
140 140 mmf $1.60—10 for $12.50—100 for $100.00 

Butterfly condensers, rotor has twro ball bearings and a %" shaft. 

15 mmf. per section $..50—10 for $4.50—100 for 

30 mmf. per section $.60—10 for $5.50—100 for 

50 minf. per section $.70—10 for $6.50—100 for $60.00 

' Manufticturers and distributors write for prices on larger quantities, 
WE HAVE OVER 250.006 VARIABLE CONDENSERS IN STOCK. 


SCREW DRIVER ADJUSTMENT 
$.20—10 for $1.80—100 for $16.00 
$.20—10 for $1.80—100 for $16.00 
$.20—10 for $1.80—100 for $16.00 
$.25—10 for $2.30—100 for $20.00 
$.25—10 for $2.30—100 for $20.00 
$.30—10 for $2.70—100 for $25.00 
5.40—10 for $3.60—100 for $32.00 


FILTER CHOKES: 200. 300, 400. 500 ohm Itxlit tluty 
—59c: 200 or 30i) ohni hesvV duty—99c; 250 nia 35 
oliiii. niiide for t^.S. Naiy, luUy !.litclde«l—$1.95. 75 
ohm 125 ma—25c; ni 25 for $4.25: "Mei,v.ner type 
tapped tllter chokes—25c; t'hoke-conilenser combina¬ 
tion. idftl to replace any slxe speaker field when 
installing PM speakei 79c. 

SPLATTER C H 0 K ES—Tliise Tapped sPbATTKK 
CHDKK.^ ' arc used lH*t\M'fti flasst f stage and MinIm- 
lator (o elitniiiate i>lijeeil(Mi.ible slile hand splatter. 
!>(’ resistance .lO olims. Our part .No. S(it>h —$1.50. 
SELENIUM RECTIFIERS Dry dlBc lypeB 1". 

1.2 .\iiip. maxlimiiii. suit aide for wmierting DC rela>s 
to \c for stipplylhg niiimeiJt source in imrtable 
radhM.'converting DC meters to .^(’ applh atlcms. and 
also tiiiiy he used In lnw eiirient ehargers —90c. 

30 MC IF TRANSFORMERS, ilwible slug iuru;(l—25c. 
30 MC VIDEO AMPLIFIER PLATE COILS .‘''lug 
tuned—^25e. 


RT.I579 eonslNts of a three .staxe. cascade 6SI7 (» and 
6F6 output .staxe hlxh Xaln. hljih fidelity aiiipllfi-r 
with 60 cycle. MOV power Mipply on the same b.'Ax 
14H ehasHlH, which is protected by a substantial steel 
cover over ttibes and parts. Made by western Elec¬ 
tric with typical finality mmponent.s such as a husky 
power transformer and oil condensers this unit U 
obMously intended to xhe yeais of trouble-free serv¬ 
ice with no more need for repairs than a telephone. 
Disconnect inx one wire each. frOni the special InPUt 
and output filters, will result In a.s hlxh a fifleltty 
amplifier as can be obtained. Vour w'ltli tubes, 
diaxram and parts list Included—$14.95. 

RT. 1655— 11 tube crystal coni rolled superliet re¬ 
ceiver for 24-28V DC operation. Beautiful chxs«ls 
and cabinet. Use* late.Ht tube types includlnX 7 
miniature OAJS's. Tubes and schematic "‘PPbwD 
Onl.v a few available at.$14.95 


SOLDER 

KKSTER ROSIN CORE SOLDER of 
NAVY instrument grade in 1/16" di¬ 
ameter. Made from virgin lead and tin 
and water-white rosin to the highest 
possible specifications, and guaranteed 
to contain at least 40% pure tin. You 
know how you cursed wartime solder 
that turned to mud on your iron in a 
minute. This solder will stay bright and 
clean on your iron longer than any you 
have previously used. Have your own 
stockpile against possible imminent 
hostilities. 20 lb. spool—$11.95. Smaller 
quantities per lb.—75c. 


1000 CYCLE AUDIO FILTERS 

Navy rD52010-l low pass audio filters as 
mentioned in the “Peaked Audio" article in 
June CQ, and designated by the above num¬ 
ber. are the exact electrical and physical 
equivalent of commercial auflio filter units 
selling for $35.00 wholesale. They are in¬ 
finitely better than the surplus “Radio 
Range Filters" being sold for reducing 
QRM. and at 2 KC off resonance for ex¬ 
ample, a 2 section filter using PD52010-1 is 
capable of twice the selectivity available 
thru the use of the Q5-er (the BC453 sec¬ 
tion of the 274N which has provided the 
amateur’s previous highest standard of in¬ 
terference elimination). EXTRA SPECIAL 
—NAVY PD52010-1 with diagram-$5.00 


RADIO SET SCOOP. Product of a fa¬ 

mous aircraft radio manufacturer who 
has abandoned the manufacture of table 
model radios because of the flood of 
government orders. All in 5 ply genuine 
mahogany cabinets, both regular and 
bleached. 6-tube models have tone con¬ 
trol. Original list price given first—then 
your cost. Sensational discounts. 

Model 565, Mah. or blonde, $34.95-$!6.97 

Model 6618, Mah. or blonde, 

$44.95-$20.97 

Model 663. Mah. or blonde, $46.95-$21-97 


BUFFALO RADIO SUPPLY, 279-221 Generic St.. D*pt. RCdO BUFFALO L N. ^ 
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Ideal for BROADCASTING 

• RECORDING 

• PUBLIC ADDRESS 

"The ulfimafe in microphone qualify," says Evan 
Rushing, sound engineer of the Hotel New Yorker 

• Shout right into the new Amperite 
Microphone—or stand 2 feet awoy^ 
reproduction is always perfect, 

• The only type microphone that is not 
affected by any climatic conditions. 

• Guaranteed to withstond more ''knock¬ 
ing around" than any other type mike. 

Write for Special Introductory Offer, 
OffCFm and 4-page illustrated folder, M 


Models 

RBLG—200 ohms 
R6HG—Hi-imp. 
List $42,00 


/\MPER/TE 

561 BROADWAY • NEW YORK 12, N. Y. Mo< 

In Canada: Atlos Radio Corp., Ltd., 560 King St. W., Toronto 


AMPLIFIER AND KEYER 

T^t automatic KEYER Amulitler 25 Watt. Thii 
pfU i«^^**»n**t classi'K. Photo 

‘ UHtir.lmi-; lan be converted 

atnpllticr llo \olt tiO cyrii opcra- 

uT.d'’'(m?cj'; r°f-.$19.95 


e,ich—NEW 

Or: Three (3) lor $2.'(K) 


INTERPHONE 
AMPLIFIER BC-347 

Army Aircrufi Type. Use* gF8 
'-> Mltkei 
>ldi-jlty TTi' ouncer iian>- 
foiniHis Input 2ti0 

ohm lo rinfilc or pufch-pull Grid; 
Output 2tlP {ri.iD slufilc 

push-jmll pi.;:;: phu; rr.iiMoi.-, 
•oiKl., etc. CiMUphtely cntlosed. 
'\Mh SrbeitiHlie. si/e: 2*/8'’x 4*“ 
d" l.e^8 Tiihc—Price— 

79c 


0-500 MICROAMMETER 

hUns^^Pr? t^NEW with Multi- 

BC—223 TRANSMITTER 
TUNING UNITS 

Tr-17 FYequetiry 2001) Ki’ to 3«Mlp KC 
T| -IS l•■rel|lletlI-y :{tmo KT to 4.*tut iCC 
TT -25 r iTriuer.ey S.’iiO Ki' to ’2 i0 KC 
Price—NEW 


$2.95 


$4.50 


B 19 MARK 11 TRANSMITTING & 
RECEIVING SETS 

15 TTuhe SET. ennitilete with all spare paits. readv m 
Frtmm-nry 2 m .r -jrr. Mo and CCO CA 
aaiidiller. Price—NEW . $59.50 


operate, 
two tube 


U.H.F. COAXIAL CABLE -125 ohm. flexible P*>lv 
My roue, beaded, rottou eovored. Amp. 7t;-3ti. Prices: 
3U r i. roll c I 5 CS 

Two 50 FI. rolls lor . ;;;;;; I2.00 

ADDRESS DEPT. RC 


SELSYN TRANSMITTER AND 
INDICATOR 


Ideal as Radio iSeani position Imllcator. for Ham. Tele¬ 
vision 01 - Comniereial use. Complete with 1-82 live inch 
iudicalor. Autueyu Trans. 12 Volt 60 cycle transformer. 
HMi wirinu Instructions. ^"7 esc 

Priet: NEW .. $/.V5 


ANTENNA MAST MOUNT 

MiiltiPle Mast Alount—Can be luoiiniod on chimneys, on 
liable, slanted, or tint roofs or on sides or corners of 
hrtik or frame walls. Ideal for holdlnu all popular types 
of antenna ill sU's up lo P,;" diameter. Made of alum 
«.u ha>^'l'vare. idaied. Complcti qc 

with banking for cliimncy mounting. (NEW) 

Comidete—less banding. (NEW). $4.95 


MG—149 F INVERTER 

TJscd to operate itadio tom passes. Input 2a Volt DC* 
Otitpni Volts 400 cycle 250 V.\ or 115 Volt 4«u vV 

. $9.95 


llO C.Vch 

Used—Reconditioned and Tested 


OYNAMOTORS 


mobile use -9 Volt in 
put; Output 405 VolU 95 
M.\. Also will op(‘rate from 
” Volt Input; Out put 2N0 
Volts 95 Ma. .Klze: 3* 

DM 635X 


$3.95 


BATTERY BALANCING 
SWITCH AND METER 


S«-*5 I*® Volt Scale, ncavj- Duty 
n.T .1>.T. .0 amp. switch. Indicator iJriht and 1' < T 
Switch housed Iti metal i>ox 3" x-I* x «'■. tJsJd fol ’bal- 
anelng laid ^haiicrh^s and reading voltag< ^2 95 


<.«.•% t»n iJillirrii'H 

ii;idet load. Price: NEW 


Prices F.O.B., Lima, Ohio 


FAIR RADIO SALES 


25% DEPOSIT On C.O.D. Orders 


133 SOUT^l MAIN ST. 

lima, OHIO 


People 


Konta'k" Mikes 
Model SKH, list $12.00 
Model KKH, list $18.00 


BRENGLE SHIFTS FIRMS 

Ralph T. Brengle, president of the 
I National Association of Relay Manufac- 
tuiei s, has recently announced that, ef¬ 
fective July 1, 1948, he will devote his 
full time to Potter & Brumfield, Chicago, 
manufacturer of industrial relays. 

Mr. Brengle is a 
substantial stock- 
m holder and officer 

I of Potter & Brum- 

B field, and for sev- 

oral years has 
K handled their na- 

tional sales and ad- 
vertising. He has 
discontinued his 
operations as 
Jl, Ralph T. Brengle 

Sales Co., manufac¬ 
turers representative, and has turned 
this phase of his business over to the 
newly formed Lund-Hansen Co., who 
will continue to represent Potter & 
Brumfield and other lines formerly han¬ 
dled by Mr. Brengle in the Chicago area. 

GUSTAFSON GETS MEDAL 

G. E. Gustafson, Zenith Radio Corpo¬ 
ration's vice-president in charge of engi- 
neenng, recently received the President's 
Medal of Merit for his contribution 
to victory in World 


War II. The medal 
was presented at a 
luncheon sponsored 
by the Chicago As¬ 
sociation of Com¬ 
merce and Indus¬ 
try. The Medal of 
Merit is the highest 
award given civil¬ 
ians by the Presi¬ 
dent of the United 
States. It Wiis presented to Gustafson 
for his war work as chief of Zenith's 
enlfineering research, which helped 
make possible that company's successful 
production of war material, including 
the V-T fuse. 

R. W. METZNER DIES 

General Electric Company has an¬ 
nounced the death of Russell W, Metz- 
ner, sales manager of the replacement 
tube division. Mr. Metzner, known 
throughout the country as a top sales 
executive in the radio receiving tube 
field, died July 20 after a brief illness. 
Up to 1945, he was connected with Kon- 
Rad Tube & Lamp Corporation of 
Owensboro, Ky., and in that year he l>e- 
came associated with General Electric. 

TURNER'S NEW CHIEF ENGINEER 

Mr, Ronald P. Evans, Turner Com¬ 
pany president, announced last month 
that Mr. Paul Thompson has been 
named chief electronic engineer of the 
Turner Company, Cedar Rapids, Iowa. 

Mr. Thompson, a graduate of the 
University of Minnesota with a degree 
in electrical engineering, comes to Turn¬ 
er with a wide range of experience in 
electro-acoustic engineering. As head of 
the Turner engineering staff, his atten¬ 
tion will be devoted mainly to research 
and product development of micro¬ 
phones and electronic eejuipment. 
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Construction 


liiiaiiral Amplifier 



This amplifier has two identical channels. 


M ost of the sound we hear does 
not come from the source of 
the sound straight to our 
ears. In an ordinary living 
room over of the sound bounces 

several times from the walls, floor, ceil¬ 
ing, and furniture before we hear it! 

Because we are used to this echoing 
it sounds natural to us. Unless it is very 
bad, as it might be in a large marble- 
walled chamber (a railroad station for 
instance), we can still tell from which 
direction a sound is coming. Our two 
ears are spaced several inches apart. 
We unconsciously calculate the intensity 
of the sound coming to each ear from 
the various directions and, because we 
are used to the echoes, our brain is able 
to focus attention on the sound we want 
to hear. The process is very much like 
that which surveyors call triangulation. 


By EDWIN BOHR 


In Fig. 1, a top view' of a pair of ears 
and a sound source, the path from the 
source to the right ear is shorter than 
that from the source to the other ear. 
The intensity of sound in the right ear, 
therefore, will be slightly greater. De¬ 
pending on the difference of levels in the 
ears, we subconsciously plot the posi¬ 
tion of the source. 

When there is some echo, the echoed 
sounds reach our ears with varying in¬ 
tensities. None of the echoes (in an 
average room) is as loud as the direct 
sound even though all the echoes added 
together may be much louder. The orig¬ 
inal triangulation still takes place, and 
the echo only gives naturalness to the 
sound, because we are used to it. 

The ordinary electronic audio system 
has only one “ear,'' the microphone. The 
single microphone picks up sounds from 
all directions within its range with near- 



Pig, \—How we know the direction of sounds. 

ly equal efficiency. Even though the di¬ 
rect path from sound source to micro¬ 
phone may give louder amplifier out- 



It^s Mutual Help! 

Give Us Your Order and We'll 
Give Low Prices on Your Radio 
and Electronic Requirements! 

Here are Only a Few Specials! 

Our 3-Item Special! ^ 

IStandard-Phono Motor—9 Turntable 

2— Crystal-Pickup—incl. HDWE. 

3 — Covered record Player Base—I 

31/2 cut-out for Motor 


SPECIAL. ALL 3 for .$ 4.50 

In Lots of 10 . 42.50 


Over 100 Assorted Resistors 

to 2 Watts . 

In Lots of 25 ... 

50L6 Output Transformers, ea. . 

In Lots of 25 . 

12SR7 Sealed Carton Tubes . 

100 or More . 

470 ohm •low. Resistors . 

40 ohm- low. Resistor. Lots of 100.. 

8 Ft. GE Approved Rubtier Line Cord. each.. 
Lots of 100 . 


I.IS 

25.00 

.32 

7.50 

.30 

27.00 

.07 

5.00 

.15 

12.00 


All Merchandise Guaranteed 
New and Standard Brands 
Refund in 10 Days if Returned Prepaid 
Send 20^0 Deposit With Order 
Balance C.O.D. Merchandise F.O.B. N.Y.C. 

worth 4-1368 

ALMO ELECTRONICS INC. 

135 Liberty St. New York 6. N. Y 

OUR ONLY BRANCH 


P_>.IVIake Your Own < — 

RECORDS 


with RISCO 3-way Home Recorder 



"Snapshots in Sound" 

Over 10 minulea rocordinpi^ii 
a In'* record at dual speed— 

4Vj min. at ainirle speed. 

• High fidelity 

reerrrd player 

• I'ses professional 
recorder 

• Am auxiliary P.A. 
amplifier 

Ready to operate with 

fi" apk, crystal mike. . 

Ideal for music lessons, parties, your child 
cute sayintrs— Speeches. CAQ 

Churches. 


Attractive Portable Case 
SENIJ FOK COMI IJ TK DI-rrAlI..S 


Make your own Record Library! 

Copy yeur friends records and Save Money 


RECDRDISC RECORDING BLANKS 
Base 6 Vj 

Bond 9c 15c 21e 

Aluminum iSc 24c 36c 


We sell Retail 
Steel Styli Cut- 
tino Needle. 3 
for 7Bc. Tungsten 
t i p pe d. S.OOO 
Playback Needle. 
SI.00 


250(, on COD orders—ORDER FROM THIS AO 


RISCO ELECTRONICS 

WHOLESALE OlSTAIBUTOnS 
15 We$t Brsidwiy. H. T. li H. V. 


GREYLOCK 

A Dependable Name in 

RADIO TUBES 


GT, Glass, and Miniature Types. 

All Tubes Individually Boxed. 

12SA7, 12SK7. 12SQ7. SOLE. 12AT6. 

12BAG. 12BE6. 35W4. SOBS .each 39c 

IRS, ISS. 1T4. 3S4. 3Q4. 6AKS. BAGS. 6AGS. 

6BE6. 6BA6. 6AU6. 6BJ6. 6K4. 117Z3. each 49c 

32L7. 70L7. 117L7.. each 59c 

All Tubes carry RMA 90.Day Guarantee 


PM SPEAKERS 


4* Alnico NO. S 
5* Alnico No. 5 


. .each $1.19 
..each 1.29 


TERMS: Net COD- No Order accepted for less than $5.00 
WRITE FOR BARGAIN CATALOG C-10 

GREYLOCK ELECTRONIC SUPPLY CO. 

30 Church Street New York 7, N. Y. 


OCTOBER. 1948 
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Co nsln iclion 





NOW! 

build 


cmPLiH Ktr om... 


»14 


/ ^ 

^ O'? 110 220 volts AC/ 

^ OC. Contains everything you 

nk .. . -e . „ ^ need. Instruction Book, Metal 

Chassis. Tubes. Condensers. Reslst-^ra and all other oec. 

radio parts. The 36 >PAgo Instruction Book writ. 

lostruclors and engineers teaches you 
to build radios in a professional manner. The first clr- 
* '• * »*»nple one-tube detector receiver. Each 
succeeding circuit incorporates new arrangements of de 

errn'iMa"'^hr‘' IIT ir«TellenJ for 

receiver, transmitter .tnd 
e^rJiiJs i'" schools and 

cornmonly-iiscd detectors are used, 
including diode. grid leak plate and infinite*!mpedancc. 
The transmitters are designed with H.irtley and Arm- 
niodu?at ®*nscreen-grid and control-grid 
modulation. Both vacuum tube and selenium rectification 

WE PAY POSTAGE ON PREPAID ORDERS 


ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 
YOU NEED NO ADDITIONAL PARTS! 

THE PROGRESSIVE RADIO KIT is the ONLY COMPLETE KIT 


arc employed m these circuits. The circuits are designed 
excellent performance. Altogether, fifteen 
Circuits are constructed, including XI receivers. 1 audio 
amplifier, and 3 transmitters. The sets start with simple 
rectifier, gradually grow more 
n.hlw ^ JjnJsh with several examples of radio sets 

usin 9 three tubes plus rectifier. 


PROGRESSIVE RADIO KIT 


ONLY S14.7S 


SPECIAL FREE OFFER 

Electrical and Radio Titter sent absolutely FREE with 
"a’**’® membership ir 

Pr^rcssive Radio Club. Entitles you to free expert ad' 
vice and consultation service with licensed radio techm- 
NOW! information or ORDER your KIT 

C.O.D. ORDERS SHIPPED COLLECT 



RECHARGE your AUTO BATTERY 
with the NEW AUTO RADIO 


ONLY 


53497 


LIST PRICE 

$49.95 


WITH BUILT-IN 

battery charger 

PAT. PENDING 
ALSO BUILT-IN 

POWERIZER FOR ELECTRIC SHAVER 

SENSATIONAL FEATURES 

• Powerful 6>Tube radio • 3 Gang Condenser • Extra 
Stag* (for increased Sensitivity) • Large P.M. Speaker • Single 
ConiDact Unit • .Easily Installed • Charges Through Radio • 
Simnly Coyl Into 117 v.AX. electric Outlet • Makes 

Winter Starting Sure • For Electric Shaver • Just Plug Shaver 
Into R.iidio Extension Cord. 


Automatic AUTO RADIO 

Tops in Car radios, now nt a now low price! Six-tube superheterodyne. 
With steady, full-toned reception. Mounting brackets included for easy in¬ 
stallation in your car. Don’t miss this biif barirain! 

• Six Tube Superheterodyne • Three tianjr Coiuienser $0^.97 

• Powerful Long- Distance Kcception • Pits All Cars, Only M 
Easy Installation > Mountiiis: Hrfickets Included. LIST PRICE $3995 




TOM THUMB BIKE PORTABLE RADIO 

• TELESCOPIC ANTENNA • POWERFUL RECEPTION 

• EASY MOUNTING • BEAUTIFULLY FINISHED METAL CASE 

Can be mounted on bicycle or carried a» a prrftonal portable r.id.o Sud- 
fpn^i ' hicyCtc mounting Hardware and telescop.'c an- 

tenna. Simple mounting—quickly detachable. Whip anlcnna, slide rule 
dial, vernier tuning, full size alnico -5 tpeaker—operates on inexpensive 
flashfiBht cells and standard 67 i/z volt •*8" battery. Attached handle for 
ease m carrying as a regular portable. Light we.yht case, beautifully 

"’"•‘’“'•I 'O'*""® "v^co. 

ONLY $17.47 LIST PRICE S34.9S 


ATTENTION RADIOMEN I! Send for Your^ ^^^fl catalog and 
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put, the echoes become very annoying 
because the single ear cannot perform 
The triangulation necessary to focus its 
attention on a particular spot. As a re¬ 
sult. echoes, air noises, clocks ticking, 
footsteps, and all sorts of noises l/ecome 
very obtrusive in the loudspeaker. They 
may even drown out the desired sound 
or make it unintelligible. They sound 
unnatural at the very least. The effect 
can be simulated in a noisy location by 
stopping up one ear and noting the ap¬ 
parent increase in background noise and 
the difficulty of understanding speech 
from any distance. 

To overcome this, broadcast and re¬ 
cording studios are acoustically treated 
to deaden a large part of the echo. 
Sound-absorbent material is placed on 
the walls and ceiling, and echo is re¬ 


duced enough to kill interfering noises. 
But the sound coming from the loud 

7C7C4) 
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speaker is still not natural because it 
has been picked up and comes out from 
only one point (the speaker), even 
though the source may be a large sym¬ 
phony orchestra spread over a wide 
stage. 

It is possible to make a sound system 
which is actually himuual. That is, it 
I gives the same effect as hearing with 
I both ears. It does this by using two 
microphones, placed approximately the 
same distance apart as a person’s ears 
(Fig. 2). Each microphone feeds a sep- 
1 arate amplifier and the output of each 
amplifier is fed to a single earphone. 
When one of these earphones is worn 
against each of the listener's ears, the 
I sound he hears is truly binaural because 
I each ear is effectively placed just where 
[ the corresponding microphone is located. 



^•9* 2—Binaural sound and audio equipment. 

A number of interesting effects ought 
to result. Wearing the headphones and 
unable to see the room in which the 
microphones are placed, the listener 
ought to be able to tell whether voices 
and music come from the left or the 
right. If a person walks across the room, 
speaking all the time, the headphone- 
wearer ought to be able to ‘‘follow” the 
speaker in his path from one side of the 
room to the other. 

e decided to find out how well this 
theory reduces to practice. 

Fig. 3 shows the amplifier used. Actu¬ 
ally there are two completely separate 
amplifiers here, both built on the same 
chassis. Each has its own input and out¬ 
put. However, the gain controls are 
ganged so that the gain of both ampli¬ 
fiers will always be very nearly the 
same. Ganged 1-megohm potentiometers 
should not he hard to find as they are 
stock items. They do not have to be used, 
though, since ordinary single controls 
will give the same results if they are 
provided with dial scales so that they 
can be set to the same points by hand. 


7C5(2 ) 



Fig. 3—Schematic of amplifier. Any two amplifiers may be used if they are identical. 


RADIO-ELECTRO N ICS for 













































































Ciiiistnictioii 


77 


No construction details are given, as 
any exactly similar pair of amplifiers 
may be used. 

The two microphones should be iden¬ 
tical. Use the same length of cable for 
both to reduce outi)ut and high-fre¬ 
quency response by the same amounts 
(if at all). The higher the fidelity of 
the whole system the better, but both 
channels must be the same in every de¬ 
tail. 

The power supply was built on a sep¬ 
arate chassis to minimize inductive hum 
pickup. Almost any audio chokes can be 
used. Do not put loudspeakers on the 
amplifier outputs, as the binaural effect 
is best with headphones. 

The two microphones were placed in a 
room about 15 x 20 feet. They were 
spaced about 8 inches apart. The lis¬ 
tener wearing the headphones was in a 
.sei)arate room. In the room with the 
microphone two i)eople were holding a 
conversation and a radio was playing 
softly. 

First, just one microphone was con¬ 
nected. As expected, the sound seemed 
to come from a deserted armory, the 
usual effect with single-channel systems 
when the sound source is Vay off mike. 
The conversation was hard to under¬ 
stand, and the rustles of cloth and the 
hiss of air movement were very ob¬ 
trusive. 
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Now we connected both microphones. 
Immediately the background noise 
.seemed to lessen. The voices could be 
understood clearly. We could sense that 
the voices came from one direction auo 
the music from a different point. 

The phones used were magnetics and 
we thought higher-fidelity i)hones might 
improve results. So we connected in a 
pair of crystal units. The results were 
very much imi)roved. The higher-fre¬ 
quency sounds, whose reflection as 
echoes are much more efficient, were' 
heard and more realism and sense of 
direction were felt. The sound was nat¬ 
ural in a different sort of way from 
the usual ^‘high-fidelity” reproduction. 
There was a sense of “presence,” as if 
the listener were actually in the same 
room as the sound. This is impossible 
with single<*hannel systems because the 
directional distribution of the sound 
cannot be transmitted. 

It is very possible that binaural trans¬ 
mission will be introduced to the public 
1)0fore very long. Experiments have 
been carried out in England with two 
microphones, two transmitters, and two 
receivers. In the United States experi¬ 
ments of the McClatchy Broadcasting 
Company ‘ have definitely shown that 
audiences prefer double-channel repro¬ 
duction. 

In June of this year, Marvin Camras 
of the Armour Research Foundation 
demonstrated binaural reproduction be¬ 
fore the New York Section of the IRE. 
He used a specially built dual-channel 
magnetic recorder which carries two 
separate sound tracks at the same time. 
The output of each one is fed into a sep¬ 
arate loudspeaker, and the two speak¬ 
ers are located at a distance from each 
other. 
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HE British 
gramophone 
or radiogram¬ 
ophone (radio¬ 
gram, for short), 

I i called in America 

the phonograph or radio-phonograph, 
is a consideralily more important pro- 
I vider of home entertainment in Britain 
than in the United States. The main 
I'eason, I fancy, is that our folk have 
a much smaller choice of radio pro¬ 
grams. Even if you live in or near Lon¬ 
don and have a reasonably good radio 
receiver, your available programs dur¬ 
ing the daytime, when continental sta¬ 
tions on the 500-1500-kc waveband don’t 
usually provide worthwhile reception, 
i! arc not generally more than three. The 
BBC offers two, called the Home Pro¬ 
gram and the Light Program, and you 
may be able to pull in Luxembourg. It’s 
only natural that this selection can’t 
please everyone; but if you have a 
radiogram—forgive me, a radio-phono¬ 
graph—and a good selection of records, 
there^s no need to shed any tears over 
that problem, unhappy as it may be. 

The phonograph pickup 

Naturally we pay a lot of attention 
to j)ickups. The chief aims of inventors 
are to reduce needle scratch to a mini¬ 
mum and to obtain the maximum fre¬ 
quency response. The two are hardly 
compatible, since the better the upper 
a.f, response of the pickup, the more is 
surface noise brought out. Still, several 
' recent tests before audiences with 
trained musical ears seem to show that 
reproduction with plenty of top and a 
good deal of needle scratch is far more 
acceptable than that with not very much 
of either. 

A novel riblion pickup was demon¬ 
strated by its inventor. J. H. Brierley, 
to an important London nuisical society 
last month. The construction is shown 
in Fig. 1. The ribbon is a U-shaped 
piece of foil lying parallel to the 
l)Iane of the lines of force of the mag¬ 
netic field. The bridge piece, of light 
i plastic material, is cemented to the foil 


and carries a stylus of tungsten carbide. 
A non-flaking carbide—many times 
harder than sapphire—is used. As the 
moving parts have less than one twen¬ 
tieth the weight of an ordinary needle, 
record wear is very light. This j)ickup 
has an excellent response from about 30 
to 15,000 cycles a second. The musical 
quality is certainly there—but so, alas, 
is the surface noise! 

Phonograph ond broodcosfing 

So much use is made of recordings 
for broadcasting and so important have 
the phonograph and other instruments 
become for this purpose, that the BBC 
has for some time now had one of the 
country’s leading research and develop¬ 
ment departments in the recording field, 
headed by M. J. L. Pulling. The stand¬ 
ard maintained is a high one; at all 
frequencies between 50 and 8,000 cycles 
the relative levels at the output of a 
reproducing chain must be within plus 
or minus 2 db of those at the input 
of the recording chain; noise of all kinds 
introduced by both chains must be at 
least 55 db below peak signal level. 

Many ingenious improvements have 
been made. The discs normally used are 
of 17 14 -inch diameter and run at either 
78 or 33 1/3 r.p.ni. It is not always real¬ 
ized that the track speed of the record 
sets the upper limit of the a.f.’s that can 
be reproduced. With a disc revolving at 
a constant rate, track speed decreases as 
the cutter moves inward. In fact, if a 
reproducer were designed to give a de- 


TUNOSTEN CARBIDE STYLUS 
BRIDGE PIECE 


MAGNET POLE 



RUBBER PRESSURE PAD 


^'9* 1—Details of new Briefly ribbon pickup. 

sired I'esponse near the start of the 
grooves, the upper a.f. limit halfway to 
the center would be a whole octave 
lower. 

There are several ways out of this 
difficulty. One is to use only a small 
band near the outsicie edge of a large 
disc for recording. The drawback here 
is that even large-diameter records 
made in this way have only 2 to 3 
minutes playing time for the best re¬ 
sults. 

.Another is known as automatic radius 
compensation. A frequency discrimina¬ 
tor network with several variable ele¬ 
ments is u.scd. As the recording head 
travels over the disc a progressive vari¬ 
ation takes place, giving more and more 
pre-emphasis to the upper frequencies 
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as it approaches the center of the disc. 

Another method is now under develop¬ 
ment which would seem to give the per¬ 
fect answer—if only it could be pro¬ 
duced in troublefree form at reason¬ 
able cost. What is wanted is a means 
of rotating flat disc records at constant 
track speed instead of at constant angu¬ 
lar velocity. Several methods have been 
suggested; but all so far have been too 
complicated or too expensive. One way 
out of that dilflculty would be to use 
cylindrical records of the oiiginal Edi¬ 
son type. The trouble is that they are 
too fragile and need too much storage 
space. 

"Second-hand" recordings 

All disc recorders and reproducers 
used by the BBC consist of dual units. 
When a long program is being recorded 
the turntables of both units i‘evolve. 
though as a rule only one disc is being 
cut. Rlonitoi'ing is perfect, for follow¬ 
ing just behind the recording head is a 
repioducing head which can be brought 
into action by a pushbutton switch. It is 
also possible by using another switch 
to make the reproducing head on re¬ 
corder No. 1 feed the cutter on recorder 
No. 2. And. having made what we may 
call a second-hand record on recorder 
No. 2, a most interesting experiment can 
be made. 

The original piece comes to an end. 
Put a new disc on recorder No. 1 and re¬ 
record on this the second-hand record 


from No. 2, making a third-hand record¬ 
ing. You can continue the process as 
long as you like. Some while ago I was 
given a very interesting demonstration 
of what happens if you do. You have to 
listen pretty hard to notice much dif¬ 
ference between first-hand and third- 


hand recordings. There is a perceptible 
difference at fifth-hand and by about 
eighth-hand the record becomes unac¬ 
ceptable. This is good proof that the sys¬ 
tem is effective, for any distortion or 
frequency discrimination introduced by 
(Continued on following, page) 



pjg, 2_With this device the operator can "tap in” or find any desired point on a recording. 
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... f : n *»hono.amp 

1 : hJikll $4.89 

W I Ml PHONO-OBC 

Phono or .\llke innnt 
Ji UMPNKTK A€% 

JliU'lTH TITPES.. 

-WRITE FOR LITERATURE 

FM TUNER KIT 

Amazing perform- 

Zi' Jr iniuwnii;,.'"^..$2.95 

SIGNAL GENERATOR 

Pull Guarantecft— 

r«'i, irL.rAS i)c>ri $9.95 

SIGNAL TRACER 

UiiUt'in spkr. .\C nc. Highly sensitive tf* 1 rt Ae- 
inJcctur circuit. Complete with tubes. $10*^5 

5' dynamic sPkr. New 500 ohm field, tom cones .30 


YORK 


DISTRI BUTORS 

saa KnichorbocRer Aye., Brooklyn 21. N. y. 
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CJErngnlt oF MAGN[T|£ 
TAPE f|f<0RDrNG Pnd 
^^9* Applicntjortt 
ty A. C. SMANEY 


Only 25c AMPUnai COW.of AMOUCJl 

398-10 Broadway j,, 


EUROPEAN REPORT 

(Contmued from page 79) 


progressive stages multiplies rather 
than adds. 

Topping In 

It is often required to “tap in" on a 
disc, that is, to start playing at a par¬ 
ticular point between the beginning and 
the end of the record. The BBC calls 
this groove-locating. A clever piece of 
apparatus has been developed which en¬ 
ables the exact point required to be 
found with absolute precision. The re¬ 
producer has a tracking rod placed 
tangential to the turntable. Over this 
rod moves the carriage with a straight 
arm supporting the pick-up. Above the 
tracking rod is a vernier scale, show¬ 
ing the exact position of the carriage 
and the pick-up. A switch operates a 
lever mechanism, enabling the stylus to 
be lowered onto the record or raised 
from it at will. 

The readings on the vernier scale at 
which the desired passage begins and 
ends having b^n noted, it is a simple 
matter to play just the excerpt required. 
The apparatus is illustrated in Fig. £ 
You'll see the idea at once and it may 
interest and amuse you to evolve some¬ 
thing on the same lines for your own 
phonograph. 

Rodor shipping control 

A remarkable system of radar ship- 
piiiK control (the first of the kind in 
the world) has just been brought into 
actiiin at Liverpool. This is one of Eng¬ 
land's most important seaports. It lies 
some distance upstream from the mouth 
of the estuary of the River Mersey and, 
as veterans who were there during the 
war may remember, there are dense fogs 
duiing the colder part of the year. Miles 
upon miles of docks are situated on both 
banks of the river at Liverpool and 
Birkenhead and there is always heavy 
traffic, not only up and down stream, 
but also by the cross-river ferries. Many 
accidents have occurred in the past and 
shipping has suffered heavy delays in 
thick weather. The radar equipment is 
of the scanning beam type, with PPI 
tube display. Five PPI tubes are used. 
The first gives a small-scale picture 
of the whole estuary and its approaches 
over a range of 20 miles. The next three 
f?ive large-scale pictures of the same 
area in three sections. The fifth enables 
an extra-large-scale picture of any 
small part of the area to be obtained at 
will. Ships do not receive orders from 
the controller at the radar station, for 
the connin - and navigation of a ship 
must always be the responsibility of 
the captain or the pilot in charge. But 
indications and warnings are sent out 
continually by radio and a navigator 
can ascertain at any time not only the 
exact position of his own vessel, but 
also the positions of other vessels and 
of danger points. The apparatus was in¬ 
stalled during the summer so that it 
might be checked and adjusted and its 
operators thoroughly trained under con¬ 
ditions of good visibility. 
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—(Question Itox 

FM-AM DETECTOR 




f / want to experhnent tvith the FM- 
AM detect0} described in the patent re- 
vien ed on pa(/£ 6J^ of the Movefnher 19^7 
issue of Radio-Ckaft. Can you su/rply 
experimental circuit constants? — J.E.G.f 
Oceana, Va, 

A. Here is the circuit with constants 
abided. A 6SF5 a.f. amplifier has been 
included on the diagram. It may be 
necessary to experiment with the cath¬ 
ode choke and the resistor in the plate 
circuit of the GSQ7. 

6SF5 


Development Co. Models AX-171, AX- j 
178, AX-18Q or equivalent. Be sure that 
the model you select can handle the 
power you develop in the geneiator. 
There are three output terminals. Con¬ 
nect the transducer across any two of t 
them. The ones you use depend on the 
type and operating limits of the trans¬ 
ducer. 
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stages 


CONDS 600V UNLESS NOTED 

SUPERSONIC GENERATOR 

0 l^fease show a circuit of a . 40 -ico^t 
supersonic yenerator. I want to apply 
vibrations of various frequencies to a 
laboratory flask or beaker. What type 
transducer do you recommend ?— 

Kekaha, Hawaii. 

A. This supersonic generator will de¬ 
velop up to 40 watts at 25 kc. You can 
change the fretiuency by varying L, Cl, 
or both. Adjust the taps on Ll for stable 
oscillations. A crystal transducer is 
recommended over the magnetostriction 
type because of its wider frequency 
range. This may be one of the Brush 


^ Some years ayo I saw a device that 
converted sound to colors that changed 
with the frequency and amplitude of 
the sound. Can you sxipply a circuit 
showing how / may make one of these 
devices to connect to the output of my 
radio or phono amplifier? — J.F.G., Los 
Angeles, Calif. 

A. The device shown was originally 
described in the January 1941 issue of 
Electronics. It is designed so that col¬ 
ored lamps respond to changes in fre¬ 
quency and amplitude. The lamps may 
be concealed behind a frosted glass or 
plastic panel or in frosted tubes. The ar¬ 
ia ngement is left to the ingenuity of the 
builder. 

The device is fed by a two-channel 
power amplifier. Lamps, 1, 2, and 3 re¬ 
spond to frequency, and A, B, C, and 
D to amplitude. Lamps 1, 2, and 3 are 
connected across 234 volts a.c., devel¬ 
oped by T3, through Rl, R2, and R3. 
These resistors limit the current so the 
lamps will not light. The filaments of 
VI, V2. and V3 are connected across the 
5-ohm tap of T1 through resonant cir¬ 
cuits, The tubes are connected so their 
internal plate resistance shunts the 
dropping resistors. When the impedance 
in the filament circuits is low, the fila¬ 
ments heat and the plate resistance 
drops so that the tube passes enough 
current to light the lamp in series with 
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hallicrafters 



Communical»on»- type 
Broarfeost Receiver 
540 XC to no MC 


♦ For dihcriiiiinating listener^ on 
all >%avc bands (FM/AM) . . • 'vho 
appreciate the thrill of superior per* 
forniancc • • • >^ith high-fidelity audio 
. . . v%ho want a few extra controls 
but not too many. 

An ^'S\VL’’ version of our famous 
SX-d2. Two stages RF, three stages 
IF amplification — 14 lubes phis 
Rectifier and Voltage Regulator. See 
it at vour local Hallicrafters dealer. 


the hallicrafters co. 

4401 W. FIFTH AVENUE 
CHICAGO 24, ILLINOIS 


FOUNDATION Chassis standard 

ALL TWIN-TRAX Recorderj dctually cut tape 
costs in hdlf! The only Recorder line operat¬ 
ing on the revolutionary principle of using 
two isolated and independent sound tracks 
on standard ’ wide tape. Records on one 
track during forward tape travel and on the 
other track during reverse; rewinding thus 
eliminated. Tape reversal is automatic and 
instantaneous. Mechanically and electrically, 
these recorders embody every design ad¬ 
vance in the recording field. 

There’s a model available for everyone! A 
basic foundation chassis for the technician; 


LONG.PLAT portable 

standard onc-hour-play model; an ingeni¬ 
ous two-piece portable that divides the 
weight for easy carrying; and a compact 
long-playing model providing four continu¬ 
ous playing hours at high fidelity. All can 
be adapted for rack panel mounting. The 
ideal line for use in the homo, laboratory, 
broadcast station, recording studio, etc. 

You can t afford to buy eny Recorder until 
you have sent for and read full technical 
specifications of the revolutionary TWIN- 
TRaX Recorder! 

■Trademark 


Amplifier Corp. of America 

398-10 Broadway, New York 13, N- Y. 
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We’re SILDINB 
llie ULY! 



WTe 


NBW, IMPROVED 

Model 7-B-1, 

engineered 
to meet YOUR needs! 

Carefully engineered, and manu* 
factured of the finest materials, 
the ESPEY Model 7-B-l is spe¬ 
cifically designed to meet the 
most exacting requirements for 
a replacement chassis, and will 
I end itself to any type of installa¬ 
tion. This model is drift-compen¬ 
sated, AM FM, with 10 tubes 
plus rectifier. Supplied complete, 
ready to operate. 


qwcstioii K«x _ 

it. Ll is a low-inductance choke con¬ 
sisting of about 1,000 turns of Xo. 26 
enameled wii*e on an adjustable lam¬ 
inated or powdered-iron core. L2 is 
made the same as Ll, but using only 800 
turns. Vary the numl>er of turns and 
position of the cores to get the most 
pleasing effect. 

The amplitude-sensitive lamps are 
connected in pairs, A, B, C, and D, each 
letter representing two lamps. With no 
signal input, lamps A and B are in 


series across 235 volts developed by T3. 
A will glow because of its lower wat¬ 
tage, but B will be dark. The plate re¬ 
sistance of V4 is in parallel with A. 
When the voltage across the secondary 
of T2 is high enough to heat V4, it 
passes current to lamps B and bypasses 
A. V5 and V6 aie aci oss taps of lower 
impedance than V4; therefore higher 
output is required to light them so they 
will pass current to C and D. 


TRANSLUCENT CYLINDERS OVER LAMPS 
ABCD32IDCBA 



£r"^pi~6!^T0 6L6 FILS 


LAMP COLORS- A-RED^B-BLUE,C-GREEN.0-YELLOW 
r450V I GREEN,2-BLUE,3-RED 

LAMP RATINGS-A-7.SW^B-I0W.C-I5W,D-I5W; 1-2-3-I5W EACH 
-A- AMPLITUDE CHANNEL -F— FREQUENCY CHANNEL 
ALL LAMPS II7V 


STROBOSCOPE 


^ I would like a cirrnit to aviplify the 
fickiuff of a watrh aud (untvert each tick 
to a light pulse. The watch ticks ahoitf 
times per minute. Can this he dove 
with a relay and strohntron? — E.C., 
Leamivf/tov^ Out. 


A- Some types of telephone relays can 
follow 10 pulses per second. However, 
the circuit shown does not require a re- 
hiy to o]>erate. The R4350 strobotron 
gives a blue-white light and operates at 
a maximum ratt of about 15 flashes per 


Send to DEPT, C^lQ TODAY for 
FREE LITERATURE 
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mWMY IHC./ 


"CSTABLISHCO — 1928" 


RADIO MADE EASY! 

A JRl Trainer 

u ^ rm-lver repair Inc. Here 

/rPai'liic ihut can bt- I.KAIt.VKh 
a H KIA—itecin idiaiiiiic hiiimiiiiMfly. TIu- 
i'l* ViJ'* * repare .vunrM-lf for n fJOOO IN- 

• ' ^ I** f "1 jt ra.Ho repa 1 ri nj, 

iH K.\>\ ro l.K.Mt.N by tills NMW .MCTIIOi). Send for 
tile 3HI Hoino Tiulner TCUMV, $2.0it PustPaid or plus 
r.ii.d. diaiKn. Sutlsrartinn jfuariintecii. 

THE JRl TRAINERS 

_O- Bo* 2091, Dept. 100, Chicago 9, III. 




+ B00V-IKV 


electric motor 

For Rotatlno Ham. FM, Television 
Antennas: barb-cue Spit*. Min. I 
HR Turntables, Telescopes. 

* Operate* on NOV AC. 60-Cps. ' 

(Require* only JZMFD Cndsr.) 

Appr, % RPM—HI.Torque—No . 

Free Swinq 

$5.95'”<SNTiis 

ALVARAOIO. Dept. RC-4 - 

907 5. Alvarado, lo» Angt^le> 6, Cal. — 




XTALmikT^ 
CONTACT TYPE 
[n\ OUTPUT j 


■ ISKV IGNITION TRANS , 
6KV-I0KV INST, peak trigger GRID VOLTS 


second. The circuit shows a contact-type 
crystal microphone as a pickup device. 
The ticks are amplified and used to oper¬ 
ate the 0A5 trigger tube. Place the 
watch close to the diaphragm of the 
microphone and inclose both in a hous¬ 
ing that excludes outside noises and 
vibrations. 


Queslioii Box qtiorie,- will lie iins«ere<l liy mail and those of general interest will he 

printtsi in the niagaziiic. A fee of Si.0(1 will be rharged for questions re(|iiiriiig no 
rese.irch or seheniatirs. \l rite for estimates on questions requiring diagrams or con- 
siderahle research. Be sure to give full spprificalious and detaih on the tipplirution. 
Due to the iioiniinil fees rhargeil for this work, it must be handled as a spare-time 
proposition. Therefore rapid service is iinpossihle. .Six to 8 weeks is required to draw 
up answers involving large schematics or research. 
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.... CHECKING OSCILLATORS 

Another receiver can he used to find 
out whether the local oscillator in an 
apparently dead receiver is operatinj?. 

Tune the pood receiver to a frequency 
equal to the dead receiver’s i.f. plus 550 
kc and the dead receiver to about 550 kc. 
A beat note should he heard in the good 
receiver. The sets may have to be 
coupled fairly closely if the dead one is 
well shielded. It may be necessary to use 
capacitive coupling between the oscilla¬ 
tor and the antenna of the good set. A 
2-turn gimmick around the oscillator 
grid or anode may be used to couple to 

the antenna. ^ ^ iir 

Thomas P. Mottley. 

Ocean (hove, N, J, 


.... WESTINGHOUSE MODEL H-126 
The set went on and off intermittently. 
One lead of the speaker voice coil is 
grounded to an eyelet on the speaker 
flame. Remove this lead and solder it 
directly to the speaker frame. 

P'loyp L). Goff, 

Black Mountain, N, C. 


.... PHILCO PORTABLE MODEL 250 

Hum on battery and a.c. operation 
can sometimes be traced to the grounded 
side of the volume control which is con¬ 
nected to the A-minus lug through a 
l,()00-ohm resistor. The hum is caused 
by a poor ground connection. Simply 
tighten the nut on the volume control. 

Bennie Ondrak. 

Idaho FallSf Idaho 


.... OUTPUT TRANSFORMERS 

I had several output transformers 
that I could not identify. I used an a.c. 
voltmeter with 0-10- and 0-150 voltage 
ranges to determine the turns ratio and 
from this was able to find the impedance 
ratio. The characteristics of the trans¬ 
former were found by the following 
method: 

Check the transformer for shorts and 
grounds. Apply a known a.c. voltage to 
the high-resistance winding, and meas¬ 
ure the voltage developed across the 
secondary. The far ns ratio is the ratio 
of the voltages. The imiicdanrc ratio 
equals the square of the turns ratio, 

Primary impedance 

(turns ratio) -, 

Secondary impedance 
so we can find the best plate-load re¬ 
sistance to match the sec'ondary imped¬ 
ance. 

For example, a transformer develops 
o volts in the secondaiy with 125 volts 
on the primary. The turns ratio is 125/5 
or 25:1. The primary impedance is the 
product of the turn.s ratio squared and 
the secondary impedance or G25:l 
(25x25/1x1 ). This transformer will 
match the .“l-ohm voice coil most effici¬ 
ently to a l.S75-ohm source. (l,875/.3: = 
r»25/l). Tubes designed to work into a 
2.000-ohm load, such as 25LG’s and 
50LG’s, will work effectively. 

Frank Sorensen, 
Brooklyn, N, F. 


A(t. ^adio Setviceman 

ADDITIONAL $$$$ FOR YOU EVERY WEEK 

REPAIR ELECTRICAL APPLIANCES 

WITH THE AID OF THE NEW MODEL 40 

UTILITY TESTER 

A NEW KIND OF INSTRUMENT FOR TESTING 
ALL ELECTRICAL CIRCUITS AND 
APPLIANCES SUCH AS— 



»RAN(iES ‘WASHERS 
.SHAVERS ‘FANS 
♦HEATERS‘MOTORS 
♦IKONERS ’TOASTERS 
’WASHING MACHINES 


VACrrM CLEANERS 
AIR CONDITIONERS 
♦REFRIGERATORS 
’SUN LAMPS 
ALL TYPE MOTORS 


The Model 40 Utility Te»ter come* 
hQu«ed in a rugged crackle fini«hed 
steel cabinet with portable cover, 
complete with all te«t leads and oper. 
ating instructions—on ly . 



GENERAL ELECTRONIC DISTRIBUTING CO. 


FROM fractional H.P. TO 2 H.P. 

THE MODEL 40 UTILITY TESTER 
Wil! test Thermostats untlcr ACTUAL WORKING 
CONDITIONS: Will measure the ACTUAL CUR' 
RENT CONSUMPTION of any appliance either 
A.C. or D. C. WHILE THE UNIT IS IN OPERA¬ 
TION—readinjT will be direct in amperes—the ^ap¬ 
pliance or utility may be plutTKed directly into 
front panel receptacle—a special pair of insu¬ 
lated clip-end leads is provided for motors; In¬ 
corporates an ultra-sensitive direct-readmir r^ 
sistance ranire which will accurately measure all 
appliance and utility resistances down to a frac¬ 
tion of an ohm : Will tost bulbs, fuses, condensers, 
fieUl coils, etc.: Is ideal trouble shooter as »t will 
instantly locate opens, shorts and grounds: wui 
locate cause of failure in three way heat ctmtrol 
switches; will indicate when one side of an ap¬ 
pliance or motor connecte<l to line under test us 
•Vroundod"; Will indicate excessive leakajee be¬ 
tween a motor and a line : Will indicate when a 
three phase motor is runninjr erratically due t4» 
a “blown*’ fu?o; Will indicate whether the volt- 
aKC is 110 Volts or 220 Volts, if the current is 
A.C. or D.C. and if the frequency is 25 cycles 
or 60 cycles. 

96 PARK PLACE. Dept. R.C. 10 
NEW YORK 7, N. Y. 





“It’S Fun to STRIP” 

— WIRE — 



with the 

Spaedex 


WIRE STRIPPERS 

# Strip .300 ohm Twin F.M. and Televi¬ 
sion lines 

# Strip all types wires sizes 8 to 30 

G-C announces a new television and F.M. 
tool for 300 ohm twin line. It will easily 
strip both wires at the same time. Just 
place the wire between the jaws and 
squeeze—insulation will come off instant¬ 
ly without moving the wire. A great time- 
saver on installations. 

No. 733-H Regular Twin Line 

Strippers ... ..S3.G0 Net 

No. 744-H Automatic Twin Line 

Strippers .$1.80 Net 

Other models aYailable for all size wires—write for catalog 
Dept. D or see your Distributor. 
(DISTRIBUTORS. WRITE FOR DETAILS) 

Manafartarvd In 

GENERAL CEMENT MFG. CO. 

ROCKFORD. ILL. U.S.A. 



REGULAR 

MODEL 
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TUBES.CHOKE-POTS 

1.00 1 
t 

T:tl - s— 

ti\r. \Irf i 1 

$0.89 


a Klpdmlytic 25V 
lOo.O j-v 


T.iIii>!«— 12KS .VIctal .29 
llioke—lOOM.V-KlH 

2-.0 01.1. 1.59 

IViis: 20K-."OK-100K .19 

L Dll ill. */i -Meg 
* 250K-.'i0K- JO 

SHIEDDKn WIRE ^^22 . 50 Ft. for .65 

RESISTOR KIT A.ssorte(l W.*iw 100 for 1.49 

BATHTUB KIT 3x.l, .5. .0.5. ETC. 10 for .58 
CONEVKNSER KIT .Ol-.OoOOl.. .100 for 2.99 
MICAS .01, .002. .005. ETC. All Values „08 
.01 150V paper (MIDGET) ...60 for 1.00 
0.1 600V PAPER ...8 for 1.00 


N.Y.C. Add postage 

50«o deposit, balanee C.0.0. with all orders. 
Manufaeturen Ingulrlea Invited. Send for Flyer 
Prices are subject to change without notice 


TECHNICAL RADIO PARTS CO. 

265 Gr««nwlch St. Dept. RC^ N.Y. 7, N.Y. 


25 ro 40 WATTS 

10 to 80 METERS foundation kit 


EngineerccJ around the BC-610 series of plug-in 
tuning units. Described m the 1 Ithcdttion Radio 
Handbook. Completed exciter uses 6AG7 crystal 
or electron coupled oscillator, 6L6 buffer-doubler 
□nd 807 amplifier Kit includes four tuning units 
( ilusfrcited of right above with cover removed), 
special 5Va“ olummum reloy rack ponel, socket 
for plug-in units and special hordwore, together 
With full instructions ond diagrams for ossem 
bling complete exciter 
No. 31A28. FU*40 Foundofion. Spec. 

PARTS KIT. Everything needed to complete ex¬ 
citer except tubes and power supply. Includes 
all mica condensers,resistors,RF chokes sockets, 
meter switch. O 200 mo meter, key jock, ond 
miscellaneous ports. O 3 1 

No. 31A2SA, Special per Kif, Each I 


' DID you GET IT? ' 


THE BIG B-A 1948 Catalog No. 481 — 
Everything in Radio and Electronics. Write 
if you hove not rcceicved it. FREE on request. 


TELEVISION RECEIVER—$1.00 

Cixuplcte Instructions for building your own tclerisltm 
receiver. Ifi pages—ll'xlZ* of pictures, pictorial dia¬ 
grams. elarifled srhciniitics. 17'x22' complete schematic 
dlagiam & chassis layout. Also booklet of alignment 
fnstriii'tlotis, voltage & resistance tables and trouble- 
shooting hints.— AM for $1.00. 

CERTIFIED TELEVISION LABORATORIES 
Dept. C» 5507-13th Ave., Brooklyn 19. N. Y. 


CODE OSCILLATOR 

This simple code oscillator can be 
used by itself, or in conjunction with 
another unit just like it for 2-way com¬ 
munication or code practice. 

The circuit is that of an ordinary re¬ 
laxation oscillator using a neon lamp. 


.05 lOOK 


II7VAC 





TO OTHER OSC 


NEON 


PHONES 

I 


I found that the GE type NE-2 lamp 
worked best. 

If tw'o oscillators are used, they 
should be connected together as the dia¬ 
gram indicates. 

Connect the free end of the head¬ 
phones to a good ground. It may be 
necessary to reverse the line plug to ob¬ 
tain oscillation. Change the value of 
the .0025-pf capacitor if a different tone 
is desired. 

John V. Mullendore, 
Boonsboro, Md. 

HIGH-FREQUENCY TUNER 

Here is a simple method of making 
a high-frequency tuned circuit. It can be 
used when the original coil consists of 
just one or two turns of wire. 

Make a loop of a strip of sheet copper, 
the width of the strip to be determined 


^CHINE SCREV^ 
^NUT SOLDERED TO LOOP 


experimentally. Make a disc of the same 
sheet copper to fit inside the loop. 

Solder a nut to the loop, as shown in 
the diagi'ani, and fasten a screw to the 
disc. Now the disc can be turned within 
the looj), varying the inductance of the 
coil over a wide range. 

R. A. Cunningham, 
Neivport^ Ky. 

2-METER TRANSCEIVER 

The transceiver shown in the diagram 
can be fitted into a very small sjiace. 
Power may be taken from a receiver or 
amplifier or a pair of 90-volt batteries 



and a 6.3-volt battery can be used for 
portable or mobile operation. 

The 6C4 is used both as transmitting 
and receiving oscillator. When receiving, 
the plate-current variations appear as 
a varying voltage across the mike trans¬ 
former secondary and the sound, am- 
plified by the 6AQ5, is heard in the 
phones. 

When transmitting, the oscillator re¬ 
ceives its plate voltage through T, which 
acts as a Heising modulation choke. The 
microphone is energized by voltage tak¬ 
en from the 6AQ5 cathode resistor. T is 
an audio output transformer, of which 
only the primary is used. If several 
transformers are in the junk box select 
the one which works best. An audio 
choke can also be used. 

Adjust the coupling between the an¬ 
tenna and the oscillator plate coils for 
best results when receiving. 

Fred W. Creed, VE3BUC, 
Toro7ito, Ca7iada 

CRYSTAL PICKUP CONNECTION 

The phono and microphone inputs on 
my amplifier are both 500 ohms. I want¬ 
ed to connect a crystal pickup. 

Connecting a crystal pickup through 
a transformer, even one with a 100,000- 
ohm primary, would have destroyed the 
low-frequency response, to say nothing 
of other frequencies where a resonance 
between the capacitive crystal and the 
inductive transformer might have creat¬ 
ed large peaks. 

The small 1-tube amplifier shown in 
the diagram was the solution. The 6C5 
is used as an ordinary resistance-cou¬ 
pled amplifier. The output, instead of 
being taken from the plate, is taken 
from a small resistor R in series with 
the 47,000-ohm equivalent of the follow- 


Tll^Wr- 



B+2D0-300V 


ing grid resistor. R is equal to the im¬ 
pedance of the amplifier input, 500 ohms 
in this case. 

Since the output arrangement acts as 
a voltage divider, output voltage is less 
than the tube input voltage. However, 
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the amplifier input transformer steps it 
up so that a normal phono channel gives 
the proper gain. If higher output is 
wanted, use a plate-to-line transformer. 

The 6C5 is mounted inside the i)hono- 
graph case. A cable brings filament and 
plate voltages to it from the main am¬ 
plifier. 

Armand Brissac, 

Fond^dit^Lac, M ich . 

1-TUBE AMPLIFIER 

Here is a Utube phonograph amplifier 
with sufficient output for comfortable 
listening if a high-output crystal pickup 



is used. No tone control was found neces¬ 
sary, but if one is desired, a capacitor 
and 1-megohm variable resistor may be 
placed in series between the amplifier 
grid and common negative. 

Harry C. Aichner, Jr., 
Eric, Pa, 

A NO-LOSS EQUALIZER 

When an R-C equalizer is added to an 
existing amplifier, its insertion loss re¬ 
duces the over-all gain of the circuit. 
Often the amplifier does not have suf- 
6SN7 



The equalizer controls both treble and bass. 

ficient reserve voltage gain. 

This equalizer, described originally in 
The Review of Scientific Ivstrnmenfs, 
can be added to audio amplifiers with¬ 
out reducing the gain. As shown in the 
graph, it provides up to 20 db of boost 
or attenuation in the bass and treble 
channels. Both channels are controlled 
with logarithmic potentiometers so that 
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this Now, EASY Way? 
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SENSATIONAL—NEW* 
FM & TELEVISION 
CATHODE•RAY 
STETHOSCOPE 
only $89.90. Get man- 
uaI lor full detail*. 


REMARKABLE 
NEW FEILER 

“STETHOSCOPE” 

Method Giuranteed 
to lick Toughest 
Jobs! 

W h y let old -fashinned 
ser^icinK niotliuils and 

eiiiilpJiient hamiM'r 

son icitiR altllii.v? Thou- 
8.iPita of radio servloeim’n 

- —many with litllo 

Itoi ioiiot-—are alioady flTtnjr radio* this reliiarkalMo. 
• ai.iomatir” way. Ifs as slmide as A.If.i . Decans© 
Stethoscope Servicing Is the newest, most liasie 
iiieiln«l yet th-vised to simplify all repair.-^. Stetho¬ 
scope Servicing is KUaiaiileed to spee«l-iil» and im- 
(now yiHir servidnK atillliy or your mmit'y will be 
rt-fuiided. Von owe it to vourself to tliid mit iicnv 
Miu. liKi. r.in tieirlii raslilnic In. SlettU»roPf* in 

11 wide variety of prices friMii FD.85 In There s 

,1 .'<tetliosni|K* to niect txery need. t delay— svna 

(oupoii today. 

Get This FREE New 
Technical Manual Today. 

•Tlie Inside Story" contains tal- 
iialile hints and tips. This new 
nNiipIcle llhi.strated ‘iS-niiL'c ti'ch- 
nicitl III iiiual iclls thi- Inside sloiv 
Ilf an .tnid7.irn,' iii-w seiiicin« mvlli- 
ml— m 1 .so (fWitaltis iii.itiy talii.dil( 
hints and kinks fni «’Vcry r.idi< 
ser\ iiH-iii.tii. .<i-nd sianili id ciwe 
ii.i.id]iiit; only inaiiiial KIIKK. 

DON’T DELAY—GET YOUR MANUAL TODAY 




FEILER ENGINEERING CO.. Dept. I0RC8 
943 George St., Chicago 14. III. 

I'l’ii-se rush ntw iiuniial ’■The Inside Story." I 
close stamp to rover handling. 
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Graph shows maximum possible tone variations. 

the equalizer response is flat when con¬ 
trol shafts are at mid-points in their 
arcs. At these settings, the insertion loss 
of each channel is 20 db. The losses are 
compensated by 20-(lb triode amplifiers 
following each network. 

Insert the equalizer at a point in the 
amplifier where the input signal does 
not exceed 5 volts. This prevents over¬ 
loading at maximum boost. 

OCTOBER, 1948 


SURPLUS SPECIALS! 

ORDER NOW—BY MAIL! 

♦ TS-Il IIAVDSFTS* .$2.95# 

♦ Tr Ifl TfM.NO I'MTS. New .2.50 

♦ KM ;ts roNTIluL ItOX. New . 2.00 

•KA.NfiK KlLTKltS. New. I'lX: .Na\y ’r>|io 

i\i4li CDtd .iiid pliiE .2.95 

♦AUC-5 JACK HoX .49» 

BC.348 ACCESSORIES 
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♦ I'li^lU-A i’M'GS. .New. ISc each or .. 

♦ lO’-Rl* RECEIVER COILS. 2-Rand* 

♦ AN .'IA ni 1*0l.K A KKKi.ECTOR 

♦ KE-8 FIELD TELKl'HONE* •. 

♦AlRniAFT KNIFE SWITC’U. Hvy. 


1.95 
.29 

... .98 2 

for 1.00 r 
.59 

3.95 

8.95 

IMy,. 
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DI'DT .49 

• .\1»S-13 1 1 AN A.MOTORS. New . 2.95 

•I'ued. but good condllioa Jfl*rlca Includes 
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Edsy-to-under stand 

BASIC TRAININC 
FOR BEGINIIERS 

(Used by U.S. Army & Navy) 

The best training c<»st.s the* least 1 
Actually. Ghirardi’s famous 972- 
pajfe RADIO PHYSICS COURSE 
Iwok has Kiven more Radio- 
Electronic bt-irinners their start Otllv $5 
than any other bcxik or course n A rM/^ 
ever published. Contains complete KAUlw 
basic tt-aininK to fit you for a PHYSICS 

career in any phase of Radio- ■ 

Electronics work. Oyer 300 pattes COURSE 
make Basic Eieetricity easy to 
learn. Other subjects inclutle 36 Courses in 
Radio Transmission : Broadcast one giant book. 
Stations: Rcceivintr Units: Vac¬ 
uum 'riib«*s; Iti-UTtiun; Ampliflruiion: IMifHoelectrlc Cells; 
.<licrt \V.i\is—J lot.il of :{il hash- >unjt‘<'ts. If lircken Into 
lossniis nnd sold .i' a "i‘(wirs<-,“ you'd ri’h'ard tills big 
hook at d nart;.iin at 150 or morr! Oxir *>nii illusiralions. 
Use coupon. Road It for 5 days at our risk! 

A Complete Course in 

RADIO-ELECTRONIC 
SERVICING 

Learn professional service 
work at home! 

Study now for a KihhI Jo»> as a 
Radio El»-ctroiilr scr\1<e repair ex¬ 
pert! It‘< to learn friiiii Gliir- 
ardi’s laiKLpage. profusely illus- 
irale.l .MODERN llAhIO SERV- 
iCl.NG IxH.k that costs you only 
$5 e»»iiii>let©. I'uvers sU phases of 
tm* WMik. Explains scrvkc test In¬ 
st ruineni' and wtit-n. where and 
wli> in use en h type. Eten tells lunv 
to hiiild your own. Tells ln»w to 
tiiHildeshiMX all kinds of radhis. iiii- 
alV 7 a* their elrailia. test eomponeiits, 
milk .dl lipt-x «>f repairs, adjust- 
nniits. iristallations. etc. K\'en ex- 
pl.iiiis him lu start a snct-essfiil radio 
lervlce business. Sec .Money Sating Combination offer. 



Only $5 
MODERN RADIO 
SERVICING 

Learn to b« a Service 
Expert — at home — 
without an instructor! 



EASYTOLEARNCODE 

It is easy to learn or Increase ipeed 
'%dli ail Iiistructograpli Cod# Teacher. 

.4tTorils the qiiickeet and moit Prac- 
liral method yet developed. For be¬ 
ginners or adranced student!. 

.4ratlable tapes from beginner's 
Rlphahet to typical messages w all 
siilijccts. speed range 3 to 40 \>PM. 

.Always ready—no QRM. 

ENDORSED BY THOUSANDS! ■ 



The InitrurioKraPh Code Teacher 
lUeraMy Likes the Place of an «per. 
ator-instructor and ena»*l*B anyone lo 
team and masier code without fur- 
ihcr asslaiance. Thousanda of aucceaaful oneratora have 
■•acquired the code” with the InairwtoBniDh Ss^Um. 
Write today for convenient rental and purchase piaoa. 


INSTRUBTOGRAPH COMPANY 


4701 Sherldto Rd.. Oept RC. ClUeaflo 40, III. 


CUTS SERVICE TIME 
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lull© inlorinatidti rotles. ete . tint RlDlD 
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StHSAmHAt BUf! 


COMBINATION 
INTERCOM & RADIO 

A REAL MONEY 
MAKER FOR YOU 



Customers Say— 

'*lnr«rcom ofon* i$ worth 
yovr tow pric*. 
yov g«f fro 0 a 
6 tvbo radio II 
fills doat p/vs 
root vfi/rfyf' 


M»ler Inhrcin 
StittM. laclHdiif t THbi Ririii 

Combines o lap*qua|ity 6 tube superhel receiver, 
plus office or home intercom system [n hondsome 
wolnut-vcneer cabinets. Hi-Amplificotion 3 tube 
intercom permits instant communication between 
rodio-moster ond up to 4 remote sub-stations. Any 
remote station eon coll the m os ter while radio is 
ploying; call can be returned to any remote station. 
Operates on 110 volts AC or DC. 

It’s hondsome—It's easy to install—It's-easy to usel 
Price IncWes Radio Master, J Remote, 50' wire 
Original retail price wos 
$84*50 with 4 remotes. Buy 
from RSE ond SAVE OVER 
50%. 

Brond new—only 400 avail* 

ElUi Rililfes—$115 

MIDGET I.F. TRANSFORMERS 

Back agoin—by popular demond I 

RSE scores ogoin with o new ond better 
I.^F.I 400-500 KC ronge—1*^* squore x 
3' high—ceramic bosed mica trimmers— 
high gain iron cores—pep up old receivers, 
ideal for new construction—and now avail¬ 
able in either input or output types—for 
peak performonce! Individually boxed 
in the colqfful RSE corton. list price $2,10. 
input; ■1“''-*- 


$2925 



LRI 


Mote hod 
Poir 


■LR2—output; 
Speeffy Type. 


Egg Crote 
of 100 


- VT IWV 

36c 69c $3.95 $29.00 



__ VOLUME 

-CONTROLS 

• Ouf own privote brond—mode by 
a nationotty known monufocturer, e The 
some kind thot net for $1.09, e Noise-free corbon con. 
structicm, stondord shoft ond bushing. # tndivlduolly 

box edinour colorful CO rtoncorrying the RSE equalityseo I 

of opprovol. e Complete with switch, full ronge of sizes. 
10 M ohms 100 M ohms 
15 M ohms 250 M ohmi Mch C 

25 M ohms 500 M ehmt ^ 

50 M ehms 1 Meg ohmt 
2 Meg ohmt 
500 M Knurled Shoft 
500 M ohmt lott twitch, 39c oachn 100 for $35.00 


Z!: *5.50 


TUBES 

“The All-American Five” 

Here they ore—the fostest movers 
ever mode—at RSE's long discount, 

Brond new, tested top-grades with 
regulor RMA guorontee, Individu* 
oily boxed in eye-oppeoling 
cor tons.' Know your supplier—his 
reputotiqn. Shoot us on order to* 
doy—wotch your profits zoom to¬ 
morrow! 

12SA76T . .65 12SK7GT. . .65 12SQ7GT. .,59 

35Z5GT-49 50L6GT_65 

*'AII-Ameflcan KH", one each of abov* , , $2,98 



Demaed Tkif 
Seal of Qva/ily 


ORDER INSTRUCTIONS 


Minimum order—$2.00. 25% de¬ 
posit with order required for oil 
C.O.D. shipments. Be sure to irKlude 
sufficient postoge—excess will be 
refunded. Orders leceived without 
postoge will be shipped 
express collect. All prices 
F.O,B. Detroin 


1 


iT.i rt 

KHI/ll/ SUPPLY & 
ENGINEERING CO., Inc. 

SELDEh AVE. DETROIT 1, MICH. 


-Try This One 


ADJUSTING TV SETS 

When I go to a customer’s home to 
adjust a television receiver I carry a 
mirror with me. Most of the adjustments 
are on the rear of the set, I have an 
assistant hold the mirror as the sketch 
indicates so I can see the face of the 



picture tube. This not only speeds up 
the installation process but also makes 
for more accurate adjustments than the 
usual method of going around to the 
front of the set after each trial setting 
of the controls. 

H, L, Frazier, 

Jersey City, N, J, 

LINE-VOLTAGE CONTROL 

Poor line-voltage regulation is a com¬ 
mon evil in rural sections. Here is an 
economical and effective way to compen¬ 
sate for the drop in voltage which usu¬ 
ally occurs at night. 


CONTROLLED VOLTAGE OUTLET 



Connect a G,3-voIt filament transform¬ 
er as shown in the diagram. The sec¬ 
ondary should be rated at 1.2 amperes 
or higher and should be center-tapped. 
Rotating the selector switch will give 
three different voltages, the line voltage 
and two higher values. If the other 
values are lower than the line voltage 
reverse the connections to the seeondary. 

Richard L. Parmenter, 
Middleboro, Mass, 

SPEAKER PROTECTION 

Speakers are very readily damagetl 
while being cariied from customers’ 
homes to the shop and back. To prevent 
tearing the cone, I carry a 13-inch- 
square sheet of heavy cardboard and 
four screws and nuts with washers. The 
cardboard is fastened to the front of the 
speaker by passing the screws through 
the cardboard and the speaker mount¬ 
ing holes. The washers are used under 
the screwheads to prevent the screws 
from pulling through the cardboard. 

The few seconds necessary to attach 
the cardboard to a speaker will often 
save costly cone replacements. 

Robert M, Bosch, 
Philadelphia, Pa, 

DIAL SLIPPING 

AVhen I get a receiver in which the 
dial cord slips on the tuning shaft, I 
first remove the cord. After wrapping 
two thicknesses of rubber tape around 
the shaft, stretching the tape fairly 
tight, I restring the cord—and go on to 
the next repair. It’s a sure cure! 

Joseph A. Desbiens, 

Fall River, Mass, 


Radio-Television-Electronic 
Parts i Eqnipmcnt Specials 


TELCVISION-CATHDDE RAY HIGH 

VOLTAGE 

2000 volt D.C. Power Supply 

For an unbelievably low price, we can supply 
a completely filtered television or cathode ray 
2000 volt D.C. power supply. Why bother with 
bulky and danprerous 60 cycle supplies or ex¬ 
pensive K.F. power supplies when you can 
purchase a complete 2000 volt D.C. unit (not 
a kit), ready to plus into the 110 volt A.C. 
power line. The ridiculously low price has been 
made possible by a fortunate purchase of hiffh 
quality components. These units are brand 
new, completely tested and Ruaranteed. 

Price $7.95 


4000-6000 VOLT TELEVISION SUPPLY 

Similar to the unit above, but has a much 
hiffher U.C. output voltage suitable for use 
with the new 7" and 10" television tubes, 
PRICE .»i2.s» 

, RADIO NOISE FILTERS 

Ellminstes extremely noisy radio reception due to 
power line disturbances caused by lights, refrigerators, 
washing machines, vacuum cleaners, elevators, oil 
burners, diathermy machines, etc. 

Filters out man-made noises in the broadcast, short¬ 
wave, and ultra-high frequency bands. 

Designed for all radios, appliances, and electrical 
equipment consuming up to 1300 watts tl2 amperes) 
at 120 volts AC or DC. 

Housed in a metal case l^*" x 3* x 7*/2" complete 
with male and female line connectors, 

price only $1.95 

Industrial Type Radio Noise Filter—Will handle up 
to 50 amperes. Housed in shieldr.il case 3^4* x 3 ^" x 

2 Va 

PRICE .. .. . J3.95 


EASILY ASSEMBLED RADIO KITS 

Tulie AC-I)C superhet ETt furnished in a 
brown plastic cabinet of artistic desiirn. cab¬ 
inet size (9"xrr'x6") 

Variable condenser tuned; with 2 double tuned 

I. F.’s, 

Tubes used: I - 12SA7. 1 - 12S(17. 1 - 12SK7. 
1 - 35/5 and 1 - . 5 OL 6 

PRICE $11,95 


6 TUBE 3 WAY PORTABLE KIT 

• For operation on no volt AC or DC and 
battery 

• Superheterodyne circuit 

• Full vision dial 

• Hiith vain loop 

• Cabinet of Blue Aeroplane cloth finish, 
size ISxS-^itx"" 

• Tubes used 1A7, 111.5, 3Q5, 117Z6 and 

2-1X5 

PBICE SI 3.75 „ 

6 TUBE, 2 BAND SUPERHET KIT 

Bands covered BC 550.1600 KC and 6-18 MC 
Power supply 105-125V AC, DC 
Full vision dial 

Variable condenser tuned, with two double tuned 
I. F.'s 455KC 
Walnut veneer wood cabinet 


PRICE $15.75 


A SCIENTIFICALLY DESIGNED 
PHONO SCRATCH FILTER 

Reunated at approximately 4500 cycles effectively 
reducing objectionable needle scratch without alter¬ 
ing the brilliancy of reproduction. 

Contains a Hl-Q SERIES resonated circuit. Tested 
by means of an audio oscillator and an oscilloscope 
to give 22 db. attenuation with very low signal loss. 

regulated by means of a SPECIAL 
MINIATURE gain control. 

. , easy to attach 

J^ust^ two wires to clip on. Compact, 

THREE TUBE PHONO AMPLIFIER 

An asumbled unit ready tor Installation using lone 
and^ volume control and six feet of rubber 95 

includlnq "Tubes') 

With Complete Set of Tubes .-- .$3.95 

PHONO OSCILLATOlt 

Wirelps phono oscillator transmits recording tor 
crystal pick-ups or voice from carbon mike through 
radio without wires. Can also be used as an inter comm 
« '»'**'«■ Price ^2 95 
.$3.95 


(excluding tubes) 

With Complete Set of Tubes’' 


SP£CtAU SPECiAU 

Mammoth assortment of radio and electronic 
parts, not less than TEN POVNDS of new 
transformers, chokes, condensers, resistors, 
switches, coils, wire, hardware, etc, A super* 
buy for experimenters, service- 
ns^n, and amateurs for only ,,,.. I 

Satisfaction guaranteed on all merchandise. 

All Prices F.O.B. New York City 
WRITE FOR FREE CATALOGUE 

RADIO DEALERS SUPPLY CO. 

135 Libarty St. New York, N. Y. 


RADIO.ELECTRO N ICS for 
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This unique televiser is able to appeal to thi 
taste, as well as the sight and hearing of thi 
loolcer>in. Everything is here but the bathtub 

SIMPLE HEARING AID 


Originally made for King George IV, and now 
demonstrated by Donna Meinzer of Zenith s 
hearing aid division, this 24 karat gold instru¬ 
ment was the most advanced modern hearing 
aid of 1829. It is strictly non-electronic. 


jRabio |?ears( 950 

3n ^trnfiback |)ub(ication« 


Some of the larger libraries in the country still have 
copies of ELECTRICAL EXPERIMENTER on file for 
interesterf readers. 

In ELECTRICAL EXPERIMENTER, 
October, 1914 

Rotary Adjustable Variable Condenser 
by Frank H. Broome 
The Colin-Jeance System of Radiote¬ 
lephony 

An Experimental Wireless Telephone 
by Paul Shney 
A Neat Lead-in Insulator 
by H. Clifford Bullard 
A Non-Inductive Potentiometer 
by Clifford G. Bun- 
How to Make a Variable Condenser 
by Edprar Felix 
“Aeroplane Wireless^* 

The Lieben-Reisz Gas Relay vs. the 
Audion 

by Eupen Roisz 

INCLUDES KITCHEN SINK 


4 TERRIFIC BUYS! 


FM and TELEVISION SWEEP 
SIGNAL GENERATOR $34.95 

AccuraU?!—Aliens FM and television receiv¬ 
ers. Frequency rantce 2-227 MC. Output mod- 
ul ited or unmodulated. Hljzh frequency insu¬ 
lation throughout, built-in power line filter 
and special Midline capacity tuninR conden-^r. 
Kasy to oiK*rate —use it to adjiwt to new TV 
channels. AC only. Exceptional oppttrt unity to 
purchase instrument of this kind direct from 
manufacturer at a tremendous saving! 


AM 

SIGNAL 

GENER¬ 

ATOR 

$32.50 


8 IlF bands. Frequency covcracc 100 K<‘. T." MO. 
rUr.i stable 2 tenninal HK oscillator, intvnul tnnd- 
ulatur. :{ step UF atlcnuilior. t’a'lLnle li)lh«UT oul 
pill tube. AO only. .\ii IndlsacnsaMc si-ivue shop 
liHtriUiiciit. 


INTERCOM SYSTEM 


2.WAY 
SI 4-95 


Master and suh in Idark id.isllr wilii I*'-' 

IIa> 4" i'M speakiT and J tnlie aitiplllU-r. 

(FcrmcMy Wiced $37.50) .lots of 6 $12.95 

DYNAMOTOR 

$5.95 

For transniitliTS of 
IMitdlr .\d<lr<'‘'* Out- 
Ill': Mi>hil<‘ or Yiirht 
IiiMallatieii'i. (liUput 
r,(ni Volt"- ai MA 
cirtit iiiiiou» or 4nu MA 
intninitlcni. In¬ 
put 12 or 2 4 
Volt-. 1>C. Typo 
it: LIoAX: pow¬ 
er s II ii p 1 y for 
IU-223. 


Hackvtl hy EC A uitb KM t Gminmtvp 


Enclosed And check (or money order) □ in full 

□ 20”o deposit, bal. CDD for the following: 

O Send me FREE ECA Bargain Bulletin 

□ FM Sig. Generator $34,95 C Dynamotor $5.93 

□ AM Sig. Generator $32.50 □ Intercom $14.95 


Name .. 
Address 
City ... 


Zone_State- 


ELECTRONIC CORP. OF AMERICA 


353 W. 48th St. 


New York 19. N. Y. 


FOR 

e VALUES! 

CAt/e STOCK rp NOW at up to 
" 80% oflf list. Perfect cimdi- 

ON tion. unsealed cartons. Most 

types in slock—AI-L GUAR- 
f UOt9m aNTEEI) for 90 DAYS! 

r 27 . .ari. nn. 37. .an. 77, « 4 . ss. su. 5 \V 4 . 

«nn. iiKT. OL7 3Vc 

or . 

r41. 7 .",, 76, 7R, .”>73. 5V4, IA7. ILN.". OA I, 

i;a 7 , out. ocr., 6 K."». ucn. ntr,. oku. «i-u. 

r.s\7. r,s|,7. tJ.SHT. r,SK7. «I17. 7A7. 7BH. 

7VI. 1 L!SK7 i>r .’’rllll.' . 

TIIDP MihinUM-p (1* s<|. x2«k'') 

tube 

CARTONS .Medium 1 1 ' a" «u. x 4i''4'') 

T*<>r I (to . 1.49 

pUm whtte X .-i-l IVr 100 1-79 


WIRE RECORD.PLAYBACK 

MEAD—PnrUlon Trlple- 

Coil (rerord, playhaek. era-ci; 
4.|)iit })lu(;-|n type. Moulded 

ti.'ikclitc lioututiB I* 

X 7,,-). arrui-ately "V KrrwWed 
f,,r maxiMitirn ndelity A voiisi- 
ti\i<y. Fi»r leplari- qC 

tn.nl. .>r new ap- 

pllotUliitis. 

WIRE HEAD SOCKET—I'i 
liU*. Full.v shielded 


Here*s a 
Terrific 
Item . . . 


POWER CONTROL UNIT—2.1 wnlt- 
D-IO ohm rhro--tnt mtd. itt weath- 
er-pr«*of ineial rase. sip xS"). 

CerMinir insul. Itronze pointer 
knoh. .Shpir. \vt. 4 IbO.911 


OOUNCER'* OUTPUT TRANSFORM¬ 
ER X 1 3 lU") 2000 ohm tapped 

dotihle iirim.no' t*' viiire rmt. Kxi-el- 
lent wUh Ueant Power type tubes .49 
12 tor S.OO 


universal auto suppressors for spark pluB or 


V 




iNirkUiitor. Kllio\ 

SOMETHING 
NEW . . . 

HEARING AID 
SUB- 

ASSEMBLY 


■ RECEIVED YOURS i 

■ VFTT Supplements | 
I ifc** listed IpOIoW a 
I .atv KHKK Foil Ilf " 
\ AnKINC. Wine i.Mljiy I 

■ for aii>* th.ai mieit-^t | 

I yu. _ 

I recoroinc com. " 

a PONENTS «, ACCES- ■ 

■ SORIES" I 

A -HEARING AID S, | 
I MINIATURE PARTS-* | 
I ALNICO magnets I 
1 RADIO & ELEC. . 
a TRONIC C O M P O- " 

■ NENTS'* I 

f _J 


e«. .07 IB for 1.00 

Brand new preelslon 
innde ttint coniaininK: 
miniature. 31'^ mcF. 
ooiiirol: choke (2.100 
DCi; resistors, 
r«»n<len--ers. etc. All 
on biiketlU' chansls '2 

$1-49 


■ RHEOSTAT 
! SPECIALS!! 

I All famous makes 4 | 

■ ti" shafts. 

I ‘J'p wait — 250 ohms. 

I 6 for 1.98 39e I 

5 50 wait — 15 olinis. - 
j 6 for 5.00 98“ 

■ lou watt — 75 ohms. I 

I ea. 2.49 ‘ 


crystal microphone. Scimitivc dia. 
|.hra»rni type- Small i»»*C 0-f>- 

1^- dcepl Ideal for KFClU-An or COS 
TACT MIKE or n«t fllXoW SfF.AKKR 
lUibtier ».hi)ek-mtd. 

Inaisiii^ ..... 

magnets^kxi'FRimkstal kit 
lit .-i-sPI. powerftil U.'tr. “U*’, 

Bloch. etc. for fvery pur- 


metal frame. Less 

98 


RT^ I 

[j » » 


LEOTONE’S “JUMBO RADIO PARTS 
KIT" 

BIGGER & BETTER THAN EVER 

Yes. the NEW ‘-JUMBO RADIO PARTS KI^T'* 
HAS PROVEN ITS VALUE to hundreds of Radio¬ 
men—17 full pounds of new & dismantled 
radio & eleefronie parts—COILS. TRANSFORM¬ 
ERS WIRE. SPEAKER REPAIR PARTS. RE¬ 
SISTORS. CONDENSERS. KEY. HARDWARE 
etc., etc. All these and MUCH MORE 52 Q5 

for only ...**^‘*‘* 

(Shipping weight 21 lbs.) 


RCA VICTOR POWER TRANSFORMERS for model 
4.', r.2 or 7.-). Unshielded. ShpC. wt. 7 lbs 

IIOV. AC MOTOR. Aiipmx. l7.-',0 RPM. .'Jhailed Ixde, 
fr-n I II P qniet ot»or:iilmt f<*r ILec4>i*d I'layers, Blow, 
els. cT, . a Id- sh.ifl riv.'r.iM: 2> i, x J •«" x 11-- 
shntt. wl. 2 U.s.. 1 29 

Min. Order S2.00. 20^0 Deposit Req. on all COO's 
please add SUFFICIENT POSTAGE . . EXCESS 

REFUNDED 


RADIO CO. 


HUGO GCRNSBACK 

Founder 


Modern Electrics .1908 

Electrical Experimenter .*913 

Radio News .1919 

Science A. Invention .1920 

Radio-Craft .1929 

Short-Wave Craft .1930 

Wireless Association of America .1908 
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EVERY SERVICEMAN 
CAN 

SUPERIOR 




TEST-EQUIPMENT 




THE NEW MODEL 770— 

An Accurate Pocket-Size 

VOLT-OHM MILLIAMMETER 

(SENSITIVITY: lOOO OHMS PER VOLT) 

F«oturef; 

• Coiiiparl-laicasurcs 3 %" x 5%" x 214". 

• I sesi l.iti-st desiKM ^ accuruU* I Mil. D’Arsoiival lypc 
iiieh r, 

• Same zero a*lju»niu‘tit holds tor lodli tusisUtieo raiiKes. 
It iji not Decehriiry to iisidjiist wIumi switrliiioL trimi one 

raiiue 10 atiollict. This is an iiii|H»rianl litue- 
saviiiK feature never helore included iti a V.O..M. in this 
I'tin- raiiKe. 

• llou>cil ill roiiiul-iT'iiieied. tiiohled ease. 

• lh‘aiitiful tilark cirhed Oaiiel. Dehresscd letters IMlwl 
With iiennaiieni while, instties lonjc-llfe even with coti- 
.s>.int use. 

Sppcil.cat.on»: 6 A.C. VOLTAGE RANGES: 0-15 30 ISOV 

300 1500 3000 volts. 

6 O.C. voltage R/i 

volts. 

4 D.C. CURRENT RANGES: O-lVa 15 150 Ma. 0-l»/2 Amps. 

2 RESISTANCE RANGES: 0 500 ohms. 0-1 Me<lOhm. 


‘ MFD. BY 


The Model 770 come& complete with 
self-contained batteries, test leads and 
all oiierating instructions.I 

Wp manufacture a complete line of radio tost equipment. 
Write Oepr. RC-10 for FREE catalog today! 


$13.90 



SUPERIOR INSTRUMENTS CO. 


227 Fulton St., New York 7, N. Y. 


at your regultfr jobber 


Collins (Announces: 

Rollins f7dSTOM f^OMPONENTS 

A complete high fidelity radio receiving system from antenna to loud 
Speaker matched by engineers. 

FM — AM — TV — PHONO 

Matched units—May be purchased separately or as a complete 
package—Add-a-unit system 



THE COMPLETE SYSTEM COMPRISES : 

1. New, improved Collins 19 tube FM/AM tuner with Bess and treble tone controls. 
rM squelcn, Pickup equalizer tube. 

2. High fidelity amplifier (12 watts, triode output) 

3. Record Changer (intermix, with G.E. cartridge) 

4. I2 P.M. speaker (wide range) 

5. Antenna system (for FM and TV) 

6. Transcription player (dual-speed, precision arm) 

7. Television chassis (12'' and 15" screen) 

Write for interesting brochure describing this wonderful equipment. Learn how you may obtain the 
equipment-all from one source. No more hap-hazard purchasTng different 

St;,1„‘V.tZ“A7.T;ZS£'7i. ST.'Sir."• •' 

COLLINS AUDIO PRODUCTS CO., INC. 

P. O. BOX 368 'Phone WE-2-4390 WESTFIELD, N. J. 


Kew Pnfeiits— 

HARMONIC GENERATOR 

Patent No. 2,443,094 
Wendell L. Carlson and 
Hugh L. Donley, Princeton, N. J. 
(assigned to Radio Corp. of America) 
These invL'iitors use u lumliiiear cemtiiic con¬ 
denser to generate r.f. hiii monies. The element 
may be 80% barium tilaimte oxide and 20% 
slronlium titanate oxide. This dielectric is coated 
with nietal electrodes. The unit may be about 
1.5 mils thick and 5 mils in diameter. Such a con¬ 
denser has almost no resistive component so 

non-linear titanate COND 
-o 



theie is negligible j)o\ver loss, Its nonlinear 
transmission proiluccs harmonics. 

The ceramic capacitor is usetl to couple two 
rOsotiant circuits. Tlie input is tuned to the 
fundamental, and the output to the desired 
harmonic. A battei-y jmil bypass condenser are 
also connected l>elween the circuits. The capaci¬ 
tance v.iries with the v«iltage across the ceramic 
unit. When the d.c. bias is set to zero, only 
odd harmonics ran be generated because both 
halv« of the wave are afTecU-d equally. With the 
ai>plicatjon of d.c. bias, the r.f. current becomes 
nonsymmetrical and even harmonics arc gen¬ 
erated. The bias may be set to optimum for the 
desired harmonic. 

PHASE SHIFT 

Patent No. 2,442,097 

Stuart W. Seeley, Roslyn Heights, N. Y. 
(assigned to Radio Corp. of America) 

Out-of-phase currents into a goniometer coil 
system are generated by tills system. The two 
coils I. in Fig. 1 are fixed and at right angles 
to each other. Currents through them must be 





1 


^•9* I—Coils L are fixed. L2 may be rofated. 


degrees out of phase. The movable coi! L2 
is couplecl to the others. When it is rotated, there 
is more coui)ling to one fixed coil and less to 
the other. 

The bridge circuit in Fig. 2 is the general 
schematic of this invention. The two fixed, 
similai- goniometer coils are shown as L and 
their internal resistance as K, , The two con- 
flensei-8 C are emial and the resistors K are also 
eijual. Calculation shows tluit, under these con- 



^'9’ 2—Bridge shows theory of the invention. 

(lit ions, ambient temperature variation may 
change the Q of the coils, but does not affect the 
phase of currents through L. This is very im- 
lorlant in precise systems such as shoran and 
loran. 

PULSE TIMING 

Patent No. 2,442,769 
Ddvid E. Kenyon, Smithtown, N, Y, 
(assigned to Sperry Corp.) 

Pulses controlled by an R-C circuit are not as 
reliable as those controlliil by a tuned circuit 
containing inductance and capacitance. How’ever, 

RADIO.ELECTRO N ICS for 
























































New Patent!! 


accurate timinjr can be provided by coiiplintJ a 
multivibrator to a resonant circuit as is done 

vi and V2 in Fitt. 1 arc the multivibrator 
tubes. They fee«l into a cathode-follower stauc ' 
V3 which includes the parallel tuned circuit | 
L C‘l. This contrids the multivibrator input. Re- 
sist<*r K is used only t<» limit pbile current of V3. 

Initially VI conducts because it has no 



It 


-o 

A 


Fig. 1—The LC circuit serves to time pulses. 


grid bias. The larttu VI plate current provinces 
a neKative pulse throuKh (.'2 at the V2 irrid. 
cutting off this lube. V», in turn, cimducts. A 
short time later «shown as tl in Fi«. 2i con¬ 
denser ('2 has (liseharKcd i nouKh to permit V2 
to Conduct and t4> cut off V3, At this instant 
a positive pulse with a flat top appears at ter¬ 
minal A. At the same time a differentiated pulse 
may be taken from B. ^ 

The abrui.t drop in VS's current induces a 
lar^^e neiiative voltatii' ji<*r<iss I.-Cl and thcrefoie 
causes VI to cut off. The tuned circuit tends to 
osvillate at its resonant fre»|Viency. After a i 
half-cycle, however, the Vl irrid returns to zero | 
and starts to tro positive. This plact^ a low-re- j 



sistance shunt <irrid-cathode circuit of the tube) j 
acrtiss the tuned circuit and «lamps out oscilla- | 
tioiis. As VI conducts. V2 cuts off and V3 eoii- 
ducts. At this time 112 in Fijc. 2» the fhit-t4»|iped | 
pulse enils. ' 

After n ilefinite interval, cimdenser C2 is dis- 
charKed enounh to p^-rmit V2 to conduct awain. 
ThU is time t3. Now the previ.ius cycle repeats 
itself. 

Tht- duration of the flat-topped pulses is Wov- 
iTiied by a tuned circuit and all pul.-*es are 
exactly the same. Duration between pulses is 
contndled by the dischartre time reipiired for the 
capacitor C'2, 
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Lightest Most Efficient Crystal 

Pickup Cartridge Ever Conceived! 




BETTER COUPLING OF RECORD GROOVE TO CRYSTAL 

Exclusive Electro-Voice development now brinp amazing improvement 
in record playing . . . outmodes existing crystal pickup cartridges . . . opens 
up vast new replacement opporiuniiies. Fully tested and proved ^ . me 
new Series 12 TORQUE DRIVE provides a more rugged cartridge tor 
everyday use in home phonographs, booth demonstrators, and 
operated machines. Assures finer reproduction, less surface noise, less 
needle talk, less record wear, longer record life, more needle plays. 

3 BASIC MODELS REPLACE OVER 100 STANDARD TYPES 

Comes in low. medium and high voltage outputs to provide universal 
replacement. Speeds servicing, steps up your profit. Installation is simple. 
Each cartridge is furnished with replaceable Osmium-tip or Sapphire-tip 
long-life whisker needle. It is available individually or in kits. 

Series 12 with Osmium-tip needle.price, $7.50 

Series 12 with Sapphire-tip needle.price, $8.50 

. ^ , New MICROGROOVE Model L-U 

Ask your h-V l^istrtbator, or send nowjor joRQUE DRIVE Crystal Cartridge now 
Bulletins I4t iSnd 142 availoble — ot some price. 

. New Model 20 MAGNETIC Pickup 
ELECTRO-VOICE, INC., BUCHANAN, MICH. Cartridge olso available for REGULAR 
Exporf: 13 Bast 40lh Si., New Yert 16, USA. or MICROGROOVE records. Uses match- 
CoWes; Arhb '«9 Transfilter. 










































World-IVille .Station List 

Edited By ELMER R. FULLER 


33 13 HPM Record 

Lhunger for new <\)luni 
hlu type nlicrot(roo^'e 
long iilayiiig recoros. 
WltJi base. Similar In 
appfaraiice to .Model 55 
Model No. 133— 

Your 
Price 

For S3 1/3 and 78 UPM 
With automatic stop! 
Similar to Moilel 15<{. 
I'laj* ne« ai,| . ],i t^H* 
records. Model No. 256. 

,..,$34.60 

Model 246. Similar to 
.Mo<lcl 256 a hove but 
less automatic stop. 

....$29.85 


CHOCK FULL OF BUYS' 


RADIONIC fowestfjvr comAsr 

no NASiaU IT., Hiw rOBK Th m.t. , 

fol. WOhFfhf.OdZI • Cobh "CMJIWSLQH" 



J RADIONIC EQUIPMENT CO.. DePt. lOlO^ 

I 170 Nassau Street. New York 7 N Y 

I Send at once ;our free catalogs, supplements and bar- 
I gain lists as publlshetl—listing priMliicts iif leading 
I manuracturera of radio-electronic Parts and etiulpiijenl. 

I NAME . I 

I ■ 

■ r.O. BOX or STREET. I 

TO\\-X . STATE. 

*********' 


UNUSUAL OFFER 

Basic ’Scope Kits! 

Use for oscilloscopes—modulation monitors— 
television repeaters- -experimental jobs 
Buy complete at special savinKS or any item 
separately at these barjrain price’s 

3'' TUBE KIT 

HERE'S WHAT YOU GET 

1— Power Transformer: Prl-ll".'2,3n\* .'i0-70 
rhs Sec-.'.smV rT/.'i.'ihia. .'la.'iV/l./ima. 2.5V/ 

1.7.5A. fi.tV .6.\. n.4\7.l.\ .■.. 

2- Filter t'Imkes; 8 lly. llnma $1.2.5 ea. 

1—Crmii. 2x.2.5mfil. 2t)U0V IM* oil filled. 

.3- Pond. 4nifil. «nnr IX' ml filled Ctiq ea. 

1—31{|’-1 Cathode ray tube . 2.50 

1—Diheptal socket for 3ltP-l .35 

$13.65 

Yours Complete at ONLY $9.95 

5" TUBE KIT 


$5.25 

2.50 

1.25 

1.80 


$5.50 

4.75 

2.50 

1.25 

i.80 


1—n.V. Power Transformer; Prl-115/2,10 V 
.5.5-{l,5cp.= See-1200V/2ina. 2.,5V/1.75A 
fi.4V/.t;.\. u.tV/OA . ! 

1—L. V. Pmver Transformer: Prl-ll,5.'23nV 
.55.i;.5t|is. See‘700V rT/llmnii. 1,\.. 

2 -Filter fliokes: 8 Hy lltmiu. $i.i !.5 t.a. 

1—fond. 2x.2.5tnfd. 2000V DC oil filled . 

3 - Ciaid. 4mfd. ttOOV DC oil filled. tiOc ca. 

1- 5<'P-l CathrHle ray tube... 3.50 

1—.Sotket for 5f'P-l .. 

1 —Cl Ip for 5Cr-1 tWrd aiiodo.!!.’.!.!.! .*25 

$79.90 

COMPLETE ONLY $14.50 

SCOOP PACKAGE 

B—3nP-l Catlwlo HaV Tubes New In CO iCn 
original earions. a BUY at 

deposit with order re- 
»H»l>»nenti. Ue sure to include 

S. KLEINMAN 

96 Gold St. New York 7. N. Y. 


ELL, fellas, you asked for it, 
and here it is. Tve got a job 
to do, a BIG job, and I need 
your help to put it over. In 
the future, this department will be pub¬ 
lished in two installments. Then we will 
skip one issue, in which the FM station 
list will appear. The station list will 
thus be printed complete in two issues 
instead of three as in the past. Now 
then, here is what we have to do: show 
that the readers of this magazine really 
want this department, that they are 
reading it, enjoying it, and wish to see 
it not only continued, but enlarged to 
its pre-war status. Many of you will 
remember this department when it was 
called ‘*On the Ham Bands” and will 
remember the features of that era. Well, 
we are going to put those same features 
back into print again. I have been look¬ 
ing over some of the station lists of 
those days, and the old ideas are gradu¬ 
ally taking shape again. Several of them 
will be put into use in future issues. 
Pictures? Yes, we want pictures of lis¬ 
tening posts, rare verification cards, and 
the like. Here is where your help comes 
in. Send reports on your shortwave ac¬ 
tivities, and any information you may 
have on schedules and frequencies. If 
you have good up-to-date photos of lis¬ 
tening posts, good verification cards 
send them to us and we will give the 
sender full credit if they are used, and 
will see that they are safely returned to 
the lender, if he informs us that they 
are desired. 

Recently we received a new book 
which was published recently in Den¬ 
mark. It is known as ‘'The World-Radio 
Handbook for Listeners.” This is the 
best book of its kind that I have ever 
seen, and I heartily recommend it to all 
of our readers. It gives information on 


world shortwave stations that can be 
found in no other volume in as complete 
a form. It is to be printed twice a year 
and the third edition will be published 
in November. 

SEAC, in Colombo, Ceylon, is now be¬ 
ing heard weekdays from 2330 to 0130 
on 15.120 me. Other programs are heard 
on 9.520 and 17.730 me, but we do not 
have the schedule of these transmissions 
from Ceylon. 

The Danish station is now being heard 
on 15.165 me from 0900 to 1100, EST, 
and reports of reception will be very 
much appreciated. They may be sent 
direct to the station at Rosenornsalle 22, 
Copenhagen, Denmark. Reports will be 
answered by letter from the director of 
the shortwave department. 

The State of Israel is being heard 
very well on the east coast several times 
each day. The present schedule is from 
2155 to 2245; 2400 to 0015; 0330 to 
0500; 0600 to 0615; and 0930 to 1345. 
The frequency in use is 6.840 me. 

If you want a really neat card to put 
in your collection, listen for ZQP on 
3.910 me from 1000 to 1200. The an¬ 
nouncements are in English on Mondays 
and Saturdays. The quarter-hour time 
interval is the beating of African drums. 
Other frequencies used are 7.220 mega¬ 
cycles and 9.700 me. 

Let's hear from you, and give us the 
help we need to put this department in 
the number one spot of Radio-Elec¬ 
tronics. My boss tells me that if I can 
supply any really good material he can 
find space to publish it. This removes 
the war-imposed barrier of lack of 
space, and gives us a wide-open chal¬ 
lenge. So, you can see, your editor is 
in need of help from the readers, and 
here's hoping that they make good for 
him—Hi! 


Freq. Station 


Location and Schedule 


Freq. Station 


Location and Schedule 


2.500 WWV WASHINGTON. 0, C.: 1’. S. Burtau 

^ ^ Staniliinl.s: nmiliiumisiy 

3.310 YVIRO TRUJILLO, VENEZUELA; I70i) tn 

DELHI INDIA; 12Wi to 1245 
3.370 YVIRT MARACAIBO, VENEZUELA; 1730 to 
22311 

3.380 YV5RY CARACAS. VENEZUELA; Iili3« to 

223(» 

3.390 YV4RK MARACAY. VENEZUELA; iSoo to 

2230 

COLOMBO. CEYLON: 0730 to 1200 
.400 YV5RW CARACAS, VENEZUELA; 0530 to 

2230 

420 YV2RC MERIDA, VENEZUELA; ISitO lt> 2130 
440 YVIRU MARACAIBO. VENEZUELA; 1900 lu 
2i;{o 

.460 YV4RP VALENCIA. VENEZUELA; 1730 <n 

2130 

1.480 YV4RQ PUERTA CABALLO. VENEZUELA; 

ZQI JAMAICA, BRIT. WEST INDIES; 

liioii to 2200 

.490 YV3RS BARQUISIMETO, VENEZUELA; 1.13ft 

tn 2l3ii 

3.500 YV5RX CARACAS. VENEZUELA; 093 o u, 

1400; 1.-.3I) tn :r230 

.510 YV6RC BARQUISIMETO. VENEZUELA: 1800 

tn 21.'Ml 

530 YV5RS CARACAS. VENEZUELA; 053ft tn 

2230 

3.910 ZQP LUSAKA. SOUTHERN RHODESIA; 

I. to 1200 

40^0 PONTA DEL 6ADA. AZORES; Koil 

to 1900 

4.100 HCJB QUITO. ECUADOR. moO In 223o 

f ii'NGSTON. JAMAICA; 1.130 tn 18.3o 

4.750 YVIRV MARACAIBO. VENEZUELA; o.>30 to 

2130 

4.770 YVIRY CORO. VENEZUELA; lilfto m 2130 

<•780 SINGAPORE. MALAYA; (1345 to 

IftiMl; n.'l.'lO tn 0l:il| 

7.780 YV4R0 VALENCIA, VENEZUELA; 1030 to 

21.30 

4.780 HJAB BARRANQUILLA, COLOMBIA; 1700 

<•790 BANDOENG. NETHERLAND EAST 

... INDIES; 0730 tn <1800 

4.810 YVIRL MARACAIBO. VENEZUELA; 0530 to 


I HJBB 
I XEJG 


> HJEO 


CUCUTA. COLOMBIA; 1700 to 2200 
GUADALAJARA, MEXICO; 2200 to 

21 INI 

CALI. COLOMBIA; 1900 to 2200 



SuOgested by Arthnr Trauffer^ 
Couticil Bluffs, Iowa 
"The Unfinished Symphony." 

RADIO-ELECTRONICS for 































































W«rlil>Wi4j4yitat!oiiJi!it 


91 


4.830 YV2RN 

4.B40 YVIRZ 
4.850 MJCA 
4.860 PRC5 


4.890 HJCH 
4.900 ZOH 
4.920 CR7BU 


4.920 YV5RN 
4.920 HJAP 


4.960 HJAE 
4.970 YV5RM 


4.990 YV3RN 
5.000 WwV 


5.840 PZH5 


5.880 ZRK 

5.980 

5.890 

5.890 OAX4Z 
5.910 OZX4V 
5.950 HH2S 

5.950 RV15 
5.970 HVJ 
5.980 LRSI 


6.000 CFCX 
6.000 HP5K 
6.010 ZRH 

6.010 CJCX 

6.070 

6.020 HJCX 

6.020 XEUW 
6.020 FZI 


6.020 PGO 


6.030 CFYP 
6.030 HP5B 

0.040 

6.040 COBF 
6.040 XETW 
6.040 WRUS 

6.0C0 

6.060 KNBA 
6.070 GRR 
6.070 CFRX 
6.080 CKFX 
6.080 Munich 
6.090 LRYI 

6.090 

6.090 CBFW 

6.090 ZYB7 
6.100 VUD3 
C.lOO 

6.100 PRE9 
6.M0 GSL 


6.130 XEUZ 
6.130 CHnX 


6.130 COCO 
6,140 HJDE 


6.150 CKRO 
6.150 EOB 

6.150 TIRH 

6.150 CS2WD 
6.160 HJCD 
6.160 CBRX 
6.100 HHCM 

6.160 HER3 

6.200 HJCT 

6.200 YV 6 RO 

6.200 FK 8 AA 

6.230 HRD2 

6.330 COCW 
6.240 HJCF 
6.240 HI IN 

6.280 HCJB 
6.310 HIIZ 


6.370 CSX 
6.450 CO HI 


SAN CHRISTOBAL. VENEZUELA; 

noo to 2130 

VOLERA, VENEZUELA: 1630 lo 2H5 
BOGOTA. COLOMBIA: 1900 to 2200 
BELEM, brazil: OfiOlt to tllOU; oyiKi 
to noo: 1530 to 2600 exicpt Sun- 
days 

ARMENIA. COLOMBIA; 0000 lo 
2i00 ' 

BOGOTA, COLOMBIA: 1800 to 2200 
COLOMBO. CEYLON: 0430 to 1145 
LOURENCO MARQUES. MOZAM¬ 
BIQUE: 1330 to 1600: Sundays. HiOO 
to 1500 

CARACAS. VENEZUELA; 0600 to , 
22311 ' 

CARTAGENA. COLOMBIA; 0600 to i 
13110: 1700 to 2200 , ^ 

BOGOTA. COLOMBIA; 0645 to 1115; 

1600 to 2315 

BOGOTA. COLOMBIA: 1000 to 1400; 

1700 to 2300 

CARTAGENA. COLOMBIA; 1600 to 

L’LMO 

CARACAS. VENEZUELA: 0530 to 

BARQU1S1MET0. VENEZUELA. 

1630 to 2230 

WASHINGTON. D. C.: V. S Bureau 
of Siuiidatds: continuously day and 
nlKlii 

MOSCOW, U.S.S.R.: schedule uu* 
kriov\ti 

PARAMARIBO. SURINAM: 1800 to 
204.i 

TAGUCIGALPA. HONDURAS: 0800 
to 1000: 13IMI to 1500: l8oO to 23tMi 

Capetown, south Africa: 2345 

to l>130: 1100 to 1600 
ANDORRA; IIHOII lo 0830; 1300 lo 1900 
MOSCOW U.S.S.R.: 0800 lo 1645 
LIMA. PERU: 1630 to 233l> 

LIMA. PERU. 1800 to 2400 
PORT-AU-PRINCE. HAITI: 0600 lo 
0815: lUlO to 1300: 1730 to 2130 
MOSCOW. U.S.S.R.. 23U0 to 1000 

VATICAN CITY: llMlO to 1100 
BUENOS AIRES. ARGENTINA: 1800 
to 2300 

GEORGETOWN. BRITISH GUIANA; 

051.5 to 0745: 0945 lo 1145: 14i; 
io 194.5 ^ 

MONTREAL. CANADA: 07»O to 231.. 
COLON PANAMA: 0730 to 2300 
JOHANNESBURG. SOUTH AFRICA: 

2315 to U130: 0900 lo IluO 
SYDNEY. NOVA SCOTIA: 0530 to 
•* 2 n 0 

COLOMBO. CEYLON; 1930 to 1200 
BOGOTA. COLOMBIA: 0700 to 0800: 
140(1 to 231.5 

VERA CRUZ. MEXICO: 0700 to OKiO 
BRAZZAVILLE. FRENCH EQUA- 
TORIAL AFRICA: 1600 to 18J.5: 
iiniMi i< I'l.'hi 

HILVERSUM. NETHERLANDS: 1745 
to 2.:i0: Tims.. 0300 lo (iir.<i: 'Veil. 

Af .<al.. 1030 10 1200: 16110 to 1730 
MOSCOW. U.S.S.R.: sclicdtde un¬ 
known 

CALGARY. CANADA; 07,30 lo OlOO 
PANAMA CITY. PANAMA: 1800 lo 
0030 

RANGOON. BURMA: 091.5 to 1015 
HAVANA. CUBA; 0800 10 2300 
TAMPICO. MEXICO: 074f. lo 0045 
boston. MASSACHUSETTS; 1900 

• r 2 :i.i 0 

TETUAN. SPANISH MOROCCO: 0230 
til 1)300; 13.3(1 to 1500 
DIXON. CALIFORNIA; 0130 to 1005 
LONDON. ENGLAND; 2.300 to 0030 
TORONTO. CANADA: 0600 to 0030 
VANCOUVER. CANADA: 0930 to 0300 
MUNICH. GERMANY; IlOO 10 1700 
BUENOS AIRES. ARGENTINA: 0645 
to 220 *) 

LUXEMBOURG: 0010 10 0030; 1400 
10 i« ;!0 

MONTREAL. CANADA; 0730 to 1945: 
jonO u> 21011 

SAO PAULO. BRAZIL; 1600 to 2150 
DELHI. INDIA: 1200 to 1245 ^ ^ 

WARSAW. POLAND: 1100 10 1800 
FORTALEZA. BRAZIL; 0900 to 1200: 
intli) to 1900 

LONDON. ENGLAND: 2300 to 0215; 

|(;1.5 tr 17 15 I 

PANAMA CITY. PANAMA: 0C3O to 

2 llH) 

MEXICO CITY. MEXICO; 1500 to 

1)1)30 

HALIFAX. NOVA SCOTIA; 0700 to 
LitnO 

HAVANA. CUBA: 07()0 lo 2100 
MEDELLIN. COLOMBIA; IlOO to 
2301) 

LONDON. ENGLAND: 1515 to 1800; 
2000 to 2215 

WINNIPEG. CANADA; 2200 to 03i)0 
TEHERAN. IRAN: 0930 (o 1400; 2230 
10 2315 

SAN JOSE. COSTA RiCA: 2130 lo 

2-li ; 

LISBON. PORTUGAL: 1330 to I 8 OO 
BOGOTA. COLOMBIA: 0700 to O 8 OO 
VANCOUVER. CANADA: 0900 to 0200 
PORT AU PRINCE. HAITI: 0500 to 
Os:eO: IIOI) Id )400: I700 to 2145 
BERNE. SWITZERLAND: 0245 to 
0715: 1200 10 1700. 2030 to 2230 
BOGOTA. COLOMBIA: 1000 to MOO; 
1800 to 2315 

CIUDAD BOLIVAR. VENEZUELA: 
17 no to 231.5 

NOUMEA. NEW CALEDONIA: 0200 
to hlOu; 0130 to 0.500 
la CEIBA. HONDURAS: 1200 to 
liofl: 1900 to 2300 
HAVANA. CUBA: 0600 lo 2400 
BOGOTA. COLOMBIA: 1700 lo 2300 
CIUDAD TRUJILLO. DOMINICAN 
REPUBLIC: 1600 to 223(1 
QUITO. ECUADOR; 1800 to 2400 
CIUDAD TRUJILLO. DOMINICAN 
REPUBLIC: 1600 to 2255 
SAN PEDRO SULA. HONDURAS; 

111)0 to 1415; I8(i0 lo 2.330 
LISBON. PORTUGAL; 1230 10 18(10 
SANTA CLARA, CUBA; 0630 to 2400 
(Contivu€<l on following page) 


OPPO/miMIV AD-IETS 

Advertisements in this section cost 25c a word fw 
each insertion. Name, address and Initials niust n© 
included at the above rate. Cash should accoiupany 
all rlaisified advertisements unless hlaced oy an 
aciTfdited advertising agency. No advcrtlseiucnt for 
less tlian ten words accehltd. Ten percent dis^iit 
six issuei. twenty percent for twelve Issues. tJldec- 
tlonalde or misleading advertIsetmnts iioi accepted. 
Advertlsetoenis for November. 19 18 . issue, must reacli 
us not liter tbm Scpiember II. 1948. ^ ^ 

R.idio-Electronics, 25 W. Broadway, New York 7, N. Y, 


26 YIL'llS EXPElllENCB It.'DiO ULPAlllLNr, AT 
your flnge;nlps. Tve perfected simple sysit-ni yojj can fol¬ 
low sieii by MeP No rorniulas or calculations. Cuts repair 
time to iiiinlmiiiii. Total price ?2.00 iHWti^)d or COD. 
Money-hack KUaiiiilee. Uoss Radio 1461 j-T t»raiidrlver. 
i)eiroit 27. .'Ilcliigan. 

RADIOMEN SER^^CrafE^^ BEGINXERS — 
more money.’ easily. Quickly. $250 weekly Pfslble '' 0 
show you how. Information tree. Merit Prorlucis. 21b-3il. 
132nd Avenue. Springfield Gardens 13. New York. 

RADIO AS A IIOHRY CAN TAT ITS \\.\\. AND 
youi# too. "rite: Grand Ewleral Argeniliie. Box o7C. 
Kansas City 3. Kansas. 


ONLY 


$89 


.50 


IS THE COST! 


TIIUOAT .MICIltn-IlON-E OO.MPI^r, . 5 ^'' 

T-30 S. 50c or 3 for $1. Merchandise list free. SASCO. 
10838 Vent lira, .\orlh Hollywood. Calif. _ ^ 

1*ELEVIS10N; BClLD YOl ll O'VN. OUR DET.AlLEp 
plans $1.0(1. Teleprlnl. 834V4 K- < Hb St.. Los .\iigeles 1. 
C.illL___ 

YOr ('AN ACCni.'TEI.Y ADIGN SUBKHHEtEROD'NB* 
receivers wiiluujt signal generator. Complete Insiruetlons 
$1. Moi.ey back gu arantee. Chas. Gates . Texas. 

Xmatet-r badto urEN.sE.H. co'n'Lim: theory 

preparation for Pasting amateur radio 
giudv and resident courses. American Radio lusiKuie. 
101 West 63rd St.. New Yor^Oty. Sec wir I age^l. 

.S^C^D Glmrr OF .MEN. nHAIH ATKS 01 ; " KU, 
kiirwvn trade school, desiie employment In Radio *‘f”'- 
Will travel anywhere, (jualilled in radio servicing. Instal¬ 
lation. test inslrutneois. clrewi' ^xjaUon. eie. C«) art 
IMacement Dept.. Kasleni Technical behool. 888 I urchase 

Street. New Bediord. Mjiss^ __ — 

MA^iHNES (RA(K DATED)—FOREIGN. DO.MESTjC. 
arts Books, booklets, stibscrlhllons. pin-ups. etc. Cata¬ 
log loe trefmxled). Cicerone’s. 863 First Ave.. New 

York 17. N. Y ___ 

WE iriTArn AT,L TYPES OF ELECTRICAL INSTBC- 
ment ” tube checkers and analyzers, llazelton Insirunieiil 
Co lElecirlc Meier Laboratory). 140 Liberty Street. New 
Yoik. N. V Telephone—B.'relay 7-4239^_ 

L'NTASTER. AIJ^'VINE A- KO.MAIKL. 436 BO'VEN 
Building "ashlnglim 5. D.C. Registered Patent .Uiwneys 
Piartlte before rnlic<l States 1‘atm Ufiice. ‘‘i;'} 

infr'ngement Investigations and Oplnlosi.s. Booklet and 
Smi •■lAldence of Omceptlon*’ forwarded npon rei|Uest. , 

BRITISH RADIO DE\M;L 0 PMKNTS. 

Britain are produi-lng many new ideas. Details of these , 
advances, fully ixplalnwl by leading tephniclani arc In¬ 
cluded rcgulirly In foremost British radio monthly-. I RA* - 
TICaL 'VIUKLKsS. Features Include eotistructlonal de¬ 
tails help and a<|rioe coliiiiins. and much of uniQue tn- 
tereVl to both aniatenr aiul serviceman expert. Read eveiy 
where by enthnslasis who wish to ■■kee)i ahead in inter 
nadonal trade 01 amateur DX field. Rush order ni». 
annual sulwcription mailed direct 

$2.00 10 George Newiics. Ltd.. (I*".14), 34- Madison 
I .\venue. New Yoik 17. 


Ill 


BOTH BOOKS 


INDEX. 

RiVDIO 

diagrams 




for the SENSATIONAL-NEW-IMPROVED 

10 INCH 

TELEVISION KIT 

/CSS tubes 

Complete with 13 channel tuner, ail parta and 
easy step by-step followinR in.structions and 
schematics. 

$89.50 less tubes 

Kit complete with all tubes $149.50 
Cost of cabinet $25.00 

Using the new 13 CHANNEL TUNER whIck Is pre¬ 
wired and factory aligned for the entire television 
bpecirum. The kit builder merely imstalls this unit 
into hh chassis and makes three coonectlojis. Contains 
an R.F. stage, oscillator and mixer. U is extremely 
imall and compacl. Using new l.K. coils which pro- 
vide maximum gain and Picture definition, bound 
recepllofi is high Quality F..\L for complete listen¬ 
ing t)leasure. 

SAME TELEVISION KIT —7 INCH, compete less 
tubes $59.50: complete with all lubes $99.50 

IMMEDIATE DELIVERY FROM STOCK 


FRFE to every rc.ider of nadio-Eiectronici. No strings, noih- 
mg To buy i se niagT. 7 ms” gives hlnu. HUgaes- 

ilons short cuis on (he use of diagrams In radio servicing. 
The ae*|wil?p INDEX Whl tell you Jusl Wtuil models are ln- 
cit^lert lo sUlfitEME ‘Most-oricn-Nec<leil ^‘llo piag^niH 
numuals. If you need a circuit at any time, the INDEX 
will teli Vfiu where lo get It. Get )»olh IkioI^s in 2.in'l 
volume FRFE. Just senu 2C stamp for postage. 

SUPREME PUBLICATIONS Chicago 23. ILL. 


U'» nearly ready ... O'* pew, tfiSKer, bet. 
ler-than-^N'er Walter A»he Calaloi: oi 
lUdio aod BloctroDlts for 194^1 



The New 
Model B 1.5 
Battery 
Operated 

SIGNAL 

GENERATOR 

for servicing .'M. 

FM and TelevDion 
Receiver*, R.F. fre¬ 
quencies frofii I5i) 
Kilocycles lo 50 
.Megiicycles (l.M) Kc. 
to 12.5 Me. ori Fun 
dainenials and from 
11 .'Ic. to 50 Me. 
shielded lest lead, 
lerles and Inst met ions 



llariiionlcs). Complete wRh 
.telf-nMUnltietl hat- 


Til© New Model TC-50 

TUBE 
AND SET 
TESTER 


A romplet© labor.itory 
all purpose test-in 
striiment. this vers* 
tile combination tube 
.and set tester will ac 
turatcly test all UP 
to-date d e $ i q n 0 d 
tubes. Tho multi¬ 
meter section attord* 
many necessary meas 
urements for ©very 
day's service work. 
The New \fodel TC-50 Tube ,and 
bines seven instruments. D C.' .. A.( ILL 
(Hims, Output iloier. Decibel Meter and Tube 
Full ecale accuracy to 2%. l'»KlUh Reading OOOJ^i 
and B'D scale for tesilng tubes. Obsoiescenee reduced 
IO absolute miniiiiiiin. Simple and quick reading chans 
for tube testing. Multimeter section atTords most pop 
nlar everyday's meastiremenis. 

Mo.iel TC-50 'Dibe and Set Tester oiierates on 90-1-0 
Volts 60 cycles A.C. Housed In a sturdy heantlfiil 
porlable. haud-n.hhed cabinet Complete with test 
leads, tube chans and all detailed. oPrtMlng in- 
strucilnns. ^ $39.50 

IMMEDIATE DELIVERY FROM STOCK 



All orders filled same day received 


For “prioiity" delivery. re»er>.-o Topr free 
copy of this helpful, jnformatl^O buyinj^ 
gruiOe now. Simply write: ‘*1949 Catalog 
on » penny post card. biKli your name and 
address. Mail to — 

WALTER ASHE RADIO CO. 

»12S PINE ST. ST. LOUIS 1. MO. 


7IUMpolihm ‘:iSZ 'co 

DepL RC9 42 WARREN ST. N, Y. 7, N. Y. 


OCTOBER, I 948 
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List, 


J REVOLUTIONARY SOLDERING IRON 



_ SoMetron 

for Easierf Better SoMerittg—on^ny Job! 

• Weigh* only 3 ois.. yet cen do the job of « 200 watt iron. 

• Meats up in twenty second* from a cold start; saves time. 
Fingertip control; permits soldering without fatigue. 





Ready for attachment 
and operation on HO 
y. A.C. 50-60 cycles, 
through transformer 
supplied with iron, or _ 

Dv«r»l!‘.iM®9y;- •".‘'wwM.* 4*lbs“ iMfttrvl. 

* b'’®*!-/"'. P'»'!‘!on work in "hard-to-reach” places. 

I Re-dily interchangeable tip-heads; no cleaning or filing. 

• B*t iT “P efficient. ® 

Bakelite handle, cork covering, for comfortable cool grip. 

PRICE, including transformer and Tip>Head $13.95 
Wf hiKher west of MissLssippi ■ faji* traded 

‘"formation write toi 

TRANSVISION, INC., Dept. RC, NEW ROCHELLE M v 

la cm.; Tran.>l.lo» or ci. H.'.;; .Monloamv.l iSll^o«i 


The 

HOUSE OF A 

Million Radio Parts 


y'l m kTll’jirfllii t 

No. 10 Y Tubes . 49 ^ 

No. 1626 Tubes . 49 ^ 

No. 1625 Tubes . 49 - 

CRYSTAL PICKUM 

List $6.50, our price. il OS 

McClintock Meters 

0-500 MA 3" square.$ 1,95 

Thousands of other bargains, 

Write for our bulletin No. C-?M 


SniiivD Equipment Co. 

JrlFErsflfl Ave., THitoq 2,Difm 


TuSfsZiJS* SESmS or 35W4. . 

eeANO I2.SQ7 or I2ATA 

r.Ot.AGT or ftOH-r' 

eoffv*. CO»<»>ENSERS-.003 or .01 MPfi 

lOD for 


10 for S3.90 
.10 for 4.90 
10 for S.90 
10 for 8.80 
XO for 4.40 
10 for 9.40 


Write for F«ff speciAcorions on these 

GOV’T SURPLUS—JAN-INSPECTED TUBES 
RCA 1630 UHF—ORBITAL beam amplifier 

tremendous Possibilities, hiph ampl. factor, 6.3 volts 
»54 304TH 

864 393A 

tSpi IS? |7^S 

4AP10 hViMO 434A 

ML502 8013 WL468 

V'^‘ rturlnir Lho war, .til arc iM.xctt. 

, ^ l•ril•ccl to <|iiantlly Itiivcrs. Some tutie<« an 

‘ "iT.th 

, GOULD GREEN 

107 W. Broadway y^ra city 13 


. .. SOD for 6.90 

Ci>inbiiiaiinii Kit—All Altove IteniH—Only. 937.50 

• COUPON—oboer at once 

• RAoiolH'-! «»i|>e»Jet. INat. Known). 0.95 

HAOIO$-.> tiJtw .suiKtrtiet. ,Nat. Known)! 13.95 

""""ihly Coupon! and Bulletin 

RADIO DISTRIBUTING CO. PASADENA tl, CAL 


★ POLICALARM 

F. M. RADIO 
RECEIVER 


$39 


95 



‘POCKET TALKIE”! 


Assctnble 
World's 
Smallest 

for as low as $9.95 

UKAIJ.Y WOIIKS talk an<I hear 
J^-lU fiille.s or more—KIT.S IV 
YOt'H rtM KKT! Uses ftasliUKril 
lii.tterifs. .\imi*T .mZK OF ■■ 
ceuk-Asf^w C1G.\UETTKS! Wt, 1 LBT 

iMwiman 81.52 C.rkI>. firr 

sll2." <.rd.r, 

Danh Car Transniiltcr 
l^nlio Garaire Door Openers 
.)-tu)Kr HoaiinK Anltt: 



Ciiiur Ihix Varatinti 
TraiiKmltter 

Klertroute lUirtrlar Alarms ' - -- ........ 

industries CO.. Dept. RW.9 Kearney. Neb. 


Excise tax included. 

F.O.B. Indianapolis 
$1C cash, rest C.O.D, 

Slightly higher west 
of Rockies. 

TUNES 152-162 MEGACYCLES 

6-tube superheterodyne, ready to operate. Veneer 
cabinet 9 V 2 x bVa x SVa deep, wt. 6 lbs. Schematic 
inside back cover, warranty outside. 2 stages high 
gain 10.7 megacycle 1. F.'s. Guaranteed reception 
from local F.M. transmitters with attached antenna 
—police, cabs, others. Ready to plug in and use. 
115 volts, A.C.-D.C, Power consumed 2B watts. 
SOME CHOICE DEALERSHIPS OPEN . . . WRITE 


RADIO APPARATUS CO. 


72? n. tfANCflOFT 


INDIANAPOLiS I, IND. 


#irV*r started in Radio 

10 “HOW-TO.DC.IT” BCCKS 

Get • Mil id foundatlnn in rndio )iv 
mean* of Oies* 10 c timely text booKs, 
l-.ach clearly written, profusely ilius. 
ir*‘T5!' 500 loin* over IS.OOO words. 
Tou II be amazed at the wealth of 
information )>acked into these handy 
hooks. Kxcellent for rcrerence—ideal 
for technical library. Vour money 
back ir not aatlsned. 

5 BOOKS for 50c 
10 BOOKS for $1.00 
Sent to You Pottpeid 

Four tionary (Leading Terms) 
Nq. 6 — How To Have Fun 
With Radio 

No. 7—How To Read Radio 
Diagrams 

No. 8 —Radio for Beginners 
No. 9—Simple Electrical Ex¬ 
port menta 
No. 10—Telovision 

Dr money order—rcfrlster letter If you 
send rash or stampa. 

RADIO PUBLICATIONS 

25A W.lt B’w*,. New York (7) 



o. 1 —How To RRake . . 

' Doerle Short Wave Sets 
No. 2 —How To Make The 
iwoat Popular All.Wave 1 
and 2 Tube Receivers 
No. 3—Alternating Current 
for Beginners 
, No. 4—Alt About Aerials 
1 No. 5—Beginners' Radio Die- 
I Remit by check 


Freq. Station 


Location and Schedule 


6.510 

6.620 

6.700 

$.770 

6.770 

6.850 

6.910 

I 6.980 

I 6.980 

7.010 

7.100 

7.120 

7.130 

7.150 

7.160 

7.220 

7.220 

7.250 


CP40 

TG2 

YNOS 

CP49 

YNOW 

YNQW 

F08AA 

XPSA 

GRM 

VQ6MI 

XGOY 

KWS4 

JCKW 


7.250 

7.260 

7.280 

7.290 

7.290 

7.300 

7.310 

7.380 


Munich 

GSU 

JLW 

VUD3 

ZOY 

YSN 

HEK3 


• TUBE SPECIALS • 

WnSPur!" v''7- 

Either of the above ipecials at only...., ’ 134 ^ 

Posuge extra 2000 deposit on C.O.D o^eVs ’ ” 

..... Send for our new baroain list 

COUPON-OF-THE-MONTH 


7.570 EAJ43 

7.850 ZAA 
7.850 SUX 

7.950 

6.030 FXe 

8.700 CDCD 
8.720 CDJK 
6.830 CDCQ 

8.950 CO KG 
0.030 COBZ 
9.080 CNR3 

0.160 CR6RB 
0.180 HEF4 
9.210 H|2G 


9.230 COBQ 

9.270 COeX 
9.330 


9.340 HBL 

9.370 EAQ 

0.380 COBC 
0.380 OTC 

0.420 

9,440 FZI 

9.460 TAP 
0.470 CR6RA 
0.480 

0.500 XEWW 

0.500 01X2 

0.510 JLG2 
0.520 VLW7 

0.520 ZRG 

0.520 OZF 

0.520 SEAC 
0.530 WGEO 

0.530 SBU 

0.540 VLR 

9.540 LKI 

9.540 Munich II 
9.540 CJCA 
9.550 

0.550 XETT 

0.550 

0.560 

0.570 KWID 
0.570 WRUW 
9.570 KWIX 
9.580 GSC 

9.580 VLH3 


9.590 VUD5 
9.590 WLWO 


COCHAHAMBA. BOLIVIA; 1030 to 

GUATEMALA CITY. GUATEMALA; 

IN (HI Id L‘:J(i0 ® 

MANAGUA. NICARAGUA: moO to 
l(i0«: 17 ihi to L»;i:{(i 
LA PAZ, BOLIVIA: OTllO to oOOO: 

MALAYA: 033m to 1200 
**5N|XGUA. NICARAGUA: 0800 to 

MANAGUA. NICARAGUA: 1300 to 

MOSCOW. U.S.S.R,, 1000 to 1745: 
2<‘ll.i to 2345 

Tuesdays and 

LrJiiay.-i. 2 lM)II to 2l(l0 
•^'I^.^i^ANG, CHINA; 2330 to 0030; 
0430 III IXioo 

POBTUOUESE GUIANA; 

l-tl.i to 17311 

LONDON. ENGLAND; lu:, to 1215- 
144."> to 1715; 2330 to i31."* 

HARGEISA BRITISH SOMALI. 

1200 to 1300 

CHUNGKING. CHINA; 1,530 Q 730 . 

Ml 4;. to o!)4:i: 1000 to io4.» 
VIENNA. AUSTRIA; >34.5 to -«010 

PALESTINE.'’ S to 

'^J1:*-^MSTAD, CURACAO; 1130 to 
li.Ui: )(i3o to 2130 

LONDDN, ENGLAND; 2Uiri to 2It3n* 
^231.5 to 01.ui: 1001) lo 1700 

1" 0000; 1600 

2200 10 11230 

DELHI. INDIA; (isoo to IloO; 1730 
. 1J2.'.: 2100 to 2:i0<l 

ACCRA, GOLD COAST: lOl.*; to lino 
MOSCOW. U.8.8.R.: i:ioo to llSSi 

INI.I 111 2IIN) 

SAN SALVADOR, SALVADOR; 1300 
bi 1.500; I'Hlo to 23110 
BERNE. SWITZERLAND; looO to 
loi.i: ir.iii to 

®ANTA CRUZ. CANARY ISLANDS; 
TlDAili’* l« 17(0i 

ALBANIA; 1300 to 1630 
1400 to l‘i20 

BEIRUT, LEBANON; DOoii ig oils* 
U.51.5 Tn0.8M(l; In30 to lOlIM 
NAVANA, CUBA; 0701 ) to 2.130 

HAVANA, CUBA; 0700 to OlOO 

®f0^0CC0; Mll'i to 0.500* 
131 > to HHIO 

berSe.^swjtze^^^^^ 

nni; 1700 to 1845 
HAVA^NA, CUBA; 0800 to 1200: 1730 

®700 to oo;:m 

SOJIA, BULGARIA; 2300 m u)im>- 
0;i30 to 07110; 1100 to 1330; 1 iMi) to 

SWITZERLAND; 1300 to 

“ ''“O' 

eeopol*dv?lle1’ i?£lg'?an“''co»i. 

® YUGOSLAVIA; OOIK) to 

2.:o: 1630 to 084.",: loiiO to 1045; 
lilM to I12."i 

BRAZZAVILLE. FRENCH EQUA. 
7i?in AFRICA; OOOII to 0130; 

I HIM to 2020 

ANKARA, TURKEY; 1000 to 1615- 
I Thiirs.. I.-|30 to l.',4.5 

’ ®1 • ”* 1" ®230; 

. 074,1: 1400 to I.»3o 

WEXJCO CITY. MEXICO; 0800 to 

LAHTI, FINLAND; 0100 to 0130* 

: looo to 1600 • 

TOKYO. JAPAN; 0.100 to 0830 
PERTH, AUSTRALIA; 0.530 to 1030; 

InOM to lOOM 

BB' SOUTH AFRICA; 

OJlOO to Io45 

COPENHAGEN, DENMARK; 1145 

COLOMBO, CEYLON; 18.1o to l‘»0O 
SCHENECTADY, NEW YORk"; K 

STOCKHOLM, SWEDEN; 2oo« to 

®*^l-BOyRNE. AUSTRALIA; o800 
to 001.,: 0030 to lOOO; 124.1 to 111*. 
OSLO. NORWAY; 0.10o to 031.-, O'M 
to M7i.->: moo to 1700 

non to i7oo 
EDMONTON, CANADA; 081 .-, to n‘»n 0 
PRAGUE. CZECHOSLOVAKIA; 121.5 
to iLttO: 131.5 to 1330; 1 loo to 1430; 

JrlO.^Vl-'’?’ !-'a 

looO; 164.1 to 1700. 

MEXICO CITY, MEXICO; 0700 to 

PARIS, FRANCE; 0000 to 0130; 071.5 
In 084,5 

Rowsomolsk, u.s.s,R.: 2100 to 

SAn'" FRANCISCO, CALIFORNIA; 

'•<(10 to 1(100 

BOSTON. MASSACHUSETTS; 2000 
to 2200 

SAH FRANCISCO. California; 

221.» to 0.11.5 

LONDON. ENGLAND; 133« m 13|5* 
y2o to 1.530: 1600 to 1615: 1815 to 

MELBOURNE. AUSTRALIA; o345 to 
08.10; .star,, o245 to 0900 ; sun., 0330 
to 08,10 

DELHI. INDIA; 0900 to 1230 
CINCINNATI, OHIO: 1.530 to 1700 
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Dear Editor : 

I have just read Glenn R. Turner’s 
letter in the June issue of Radio-Craft 
and I think he has the ri^^ht idea on 
Esperanto, 

Americans don’t feel the need for an 
international language because English 
is spoken all over America, Hence the 
poor response when Hugo Gernsback 
pro[)osed Espei'anto over station WRN Y. 
But here in Europe the situation is very 
different. You tune your radio and hear 
half a dozen different languages from 
stations only a few miles away. People 
get annoyed about it. 

When Radio Budapest first started 
broadcasting in Esperanto about 12,000 
letters came in, all enthusiastic. Now 
over a dozen European stations have 
Esperanto programs, in a^ldition to at 
least one Brazilian station. 

When the distance between continents 
has been reduced to almost nothing by 
technology, as that between European 
countries has been, Esperanto will be¬ 
come a must. The introduction and en¬ 
couragement of Esperanto might well 
become radio’s most elfective contribu¬ 
tion to the cause of peace. 

Anthony A. Munnich, 
Budapest, Buv(far\j 

NO GIMMICKS, PLEASE 

Dear Editor: 

I have seen several articles telling 
how servicemen have been “tested” with 
“gimmicked” sets, I offer a solution 
which will determine the honesty of a 
repaiiman. It will stop the complaints 
about impossible faults that a trained 
man would not normally see. 

Use sets which are peifect in every 
respect except that there is one blown- 
out tube. This is a common trouble and 
the repairman could not complain. 

If the customer is told that he ha<l a 
“pyrolienated helical with impaired 
cross-modulation which ruined all the 
tubes” and is handed a bill for $19,75, 
he will have a good excuse to get out 
his shootin’ irons. If the bill is for one 
tube plus a small service charge, he 
will have no complaint. 

Doyle Strandlund, 
Homestead^ Mont, 


FM-AM TUNER RC-8F-e«lur«« 

automatic-frequency control, moit ^ revo- 
lutionary development m. FM‘ desim -• 
entirely eliminates drift and rnum^e 
tuning responses. Nme «^jd^ 
lure tubes plus rectifier include double 
limiter and tuned RF stage in both FM 
and AM, Low-impedance loop, enabling 
flexibility in mounting, provides low- 
noise AM reception. Rear socket pro¬ 
vides easy access to 6 . 3 -volt AC ^d 
exceptionally well-filtered lOO-volt DC 
for supplying external pre-amplitiers, 
additional pilot lights, rtc. Omtrol* 
include separate bass, treble and switch 
positions for phonograph and television 


audio inputs, ^PolisHed chrome chassis.^ 
AudiOk cable, ^escutcheon, decals, anten¬ 
nae, and detailed insUllation instruc¬ 
tions furnished. 

hi-fidelity amplifier RC 2 

High impedance mput; IZ^'^**** 
at \% distortion. Taps: 4 , 6, 8, 15 , 500 
ohms, 65 db gain, including inverse 
feedback. Uniform frequency response 
from 20 -to 20,000 cycles up to 8 watU 
output. Hum 65 db below rat^ 

Tubes: 6JS, 6 SN 7 , ( 2 ) 6V6, 

Durable polished chrome chassis. 

frill 1w liKrIitifi Clfcilif ’*•" iilMcis 


The RADIO CRAFTSMEN, Idc. 


iOiiiiiiiiiiicatioiis 


ESPERANTO A WORLD NEED 


(Replacing a bad tube would not in¬ 
volve any veal repair work. How about 
inserting a faulty power-supply filter 
capacitor instead?— Editor) 

OLD E.I. CO. CUSTOMER 

Dear Editor: 

Reading the article on “The Crystal 
Detector” in the June issue and seeing 
the old 1908 Electro Importing Com¬ 
pany ad for the Electro Universal De¬ 
tector Stand, I remembered that I had 
bought one of these stands through one 
of Hugo Gernsbuck’s magazines when I 
was a boy of 12, 

I have kept up with the Gernsback 
magazines all through the years, and 
still read them regularly. 

C. E. Jones, 
Springfield, Mo. 


1341 S. MICHIGAN AVENUE, CHICAGO S, ILL. 




m 

SI 



STAMP 

STAGE 


AMPLIFIER CORP. of AMEKIM 

398-10 llroadway N«w York 13. N. Y. 1 


SPEAKER RECONING ; 

all work guaranteed I 

3"--$I,40 7-'—$I,9.'» 15"—$1,00 

4 ''— 1.10 8 "— 2,20 1 x 6 — 1,»0 

5"— 1,50 10"— 2,70 5x7— 2.20 

6’— 1.65 12"— 3.00 6x9— 2,50 

OXFORD RECONING SERVICE 
1039 Selby Ave. St, Paul, Minn, j 


500 FORMULAS TO SUCCESS 

M AJ4V million dollnr Arm* >«tnrUHl 
^th .1 f.irmil,-*. for whlrh 

they p.nld a lilK pnre. Here you 
have r»00—no lesis—tried .Tiid teslCd 
formul.is. recipes ,^^<l prwesses fo** 
m.-iidnc Ihlntrs . . .tH .-it the r-irtlc- 
iiloiixlv low price of 25c. 

ItofC is yotir oi>|>nrtunity to start 
Ofirss with h t few 
capital and wlt)> undre.imed of rrofits 
; prosi'CCt. Y<iU r;ii; oIho tiso IhCHO 
fort^Ul^.^« In your own home to cut 
linuKchold expenses to the hone. Or 
1 can »iui them to tise In your 
Workshop lo cut rosls as niuch n» 

toooev. . „ 

Quit pavlnJT out many do»l.Tr« . 
prufUs to manuf.ictUrer8. wholesalers, 
and ftc.iler*i. when n-ou can make the 
same thlriT vonrseJf for a few cci'is. 

It‘s so easy w ten j-on follow ouf 
simple Insii-iiciions- 

6G PAGES. 3200 WORDS IN TEXT 

Send for “500 FORMULAS AND "^9'kod 
day. Enclose 2 5c. that’s all! You won I be asked 
lor another cent now or la!cr. Sold on a money 
back guarantee. 

IVATIO:\'AI. Pl.AAS CO.YIiy\>’T 

P. O. BOX 26 R. station N, New York 23. N. V 
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RQDIO SCUOOl K[DIR€CT0T[9 


Become a Radio and 


TELEVISION TECHNICIAN 

7.^ ___ 

IN 18 MONTHS! 

Here is the opportunity you have been waiting for. Now you can get in on 
the ground floor of the nation’s fastest growing industry—TELEVISION. 

LOOK AT THIS RECORD — In 1946 only 6,500 

television sets were manufactured — in 1947 this -- ^ 

skyrocketed to 175,000 — already in the first four 
months of 1948 over 160,000 sets have been pro¬ 
duced. This means hundreds of new jobs are being 
created every month. 

MSOE NOW ADDS TELEVISION — The Milwaukee 
&hool of Engineering now provides complete, prac¬ 
tical, technical training in television as well as Radio 
in Its laboratories. This is not just a serviceman’s 
course. The special 18 month's residence course in- 
dudes complete training in radio as well as television 
— qualifies you for a successful career as a techni- 
cian in all phases, AM, FM, TV Receivers and Trans¬ 
mitters and Radio Communications. 

This Technician Course Prepares You For Any Of These Jobs* 


Rodio Sorvicing — AM and FM 
TV receiver Sorvking 
Broodcatf Station Operating 
Eloctronic Parts Sales 
Radio and TV sales 
Radio and TV manufacturing 
Police transmitters operating and 
receiver servicing 


Taxicab transmitters operating 
and receiver servicing 
Railroad transmitters operating 
and receiver servicing 
Supe^ising and testing In radio 
ond Tv manufacturing 
Shop managing 


COURSES 

SERVICE 

6 to 12 Months 

• Practical Electricity 

• Welding 

• Refrigeration 

• Heoting 

TECHNICIAN 

12 to 24 Months 

• Electrotechnics 

• Radio and Television 

• Electronics 

• Refrigerotion, Heating 
and Air Concfitioning 

PROFESSIONAL 

36 Months 

• Electrical Engineering 
Bachelor of Science 
Degree 

Major in Machinery or 
Electronics 


Terms srort January, 
April, July. 


E/ecfricol Engineering 
Bachetor of Science Degree 
in 2 additional years 
Majoring in ELECTRONICS 

LWA U K € 

5CHmL «F ENlilNEERIN/: 

^ "A Tscbnidl InrtitHte • Foundsd 1903" U 
Dept. RC 1048 N. Broadway, Milwoukeo, Wls. 



MILWAUKEE SCHOOL OF ENGINEERING, 

N, Broadway and E. State, Milwaukee, Wis. 

Without ^obligation send me free booklet “Coreer 
Building and more detoils on Course in Radio and 
T.I„i,ion or.. 


.Age. 


Name 
I Address 

■ .State.Ucoaa) 


WANTED: 

Men and Women to Fill 

TOP RADIO JOBS 

In AM~FM~Televlsion 

^ future, why not 

SHw.i I . Kia.litaio fn.m ihe lion Martin 

7 . . 'T' *^uiTi *>fiilly wiiployrd in Uie 

rai 111 iMilusiry. The deiiiami n. pnat fur qualiflod 
ad 111 inrsonnel in .V.M-KM-Television. Train now to 
he an aniioiiiuer, serilit writer, disk joekey. news¬ 
caster, or ratiio techiiieiati. i’oniDlete day ami night 
e.|mniiicni. PYee iilaeenient 
ier\iee. Approved fnr veteians. Write for free booklet, 

Don Martin School of Radio Arts 

1655 North Cherokee St. Hollywood 2f|, CaJIf. 


1^ 


RADIO COURSES 

RADIO OPERATING • CODE 
RADIO SERVJCING^^IS.^ ELECTRONICS 

• REFRIGERATION SERVICING 

Write for Catalog and Picture Brochure 

r.M.C.t. TRJtOE £ TECHNICAL SCHOOLS 

IS W. 63rd St. (N‘r B'way) New York City 


Ire 


RADIO 
COURSES 

Pfopdratory, Service, Broad- 
! cast, Television, Marine Op* 
erating, Aeronautical, Fre¬ 
quency Modulation, Radar. 
Classes lornifne lor fall term Oct. 1, 
Entrance exam Sept. 20. 
Veterans. Literature, 
COMMERCIAL RADIO INSTITUTE 

(Founded 1920) 

38 West Biddle Street. Baltimore |, Md 


RADIO 

TECHNICIAN and RADIO SERVICE COURSES 

FM ond TELEVISION 

AMERICAN Radio institute 

tOI Weft 63rd St.. New York 23. New Yer* 
Approved Under GI BQl of Righim 
Licensed by New York State 


Make Good in af 

RADIO-TELEVISION Home 


Hollywood 
Experts 

Help Tou _ 

uc^e-centcr of lirfradcastlnc. Tele. 
V ision. Radio and hound activities, r.inics R.T.A’s time, 
leapn" h'm training. Ht.rc at lasi™ea»y to 

in.stnirtion that quickly qualities you for 

: r,*;- ss;7/,.r,‘vr„ s;? 

RADIO TRAINING ASS‘N OF AMERICA, Dept. RCJ 
5«20 hoJIywood Blvd. Hollywood 28. CaliF. 


cgffBtspanHuce cOunais in 

BAJWiriELLCTRiai EHQfHELRlNO 


ELECTRICAL ENGINEERING 

Prepsrt *« Coat, for seeSre Modc^ 

course. So simpllAed anyon* can understand quickly 

RADIO ENGINEERING V'»- 

work. Trams vou photo-electric 


work. Trams 
tube technician 


^swwiewmen nei^ed badly. Diploma on 


WRITE Mq EitK« 

Lincoln Engineering School, Box 931-C-l 16. Lincoln 2. Nebr. 


riRfi 


RADIO and TELEVISION 


* Thoroujrh Trainintr in All 
X. ^ Technical Phases 

APPROVED FOR VETERANS 

OAYWVENINO* WEEKLY pATES 

RCA GRADUATES ARE IN DEMAND 

For Free Catalog Write DePt. AC-48 

Rt'A I.YKTITI'TKS. Ino. 

A Sm-ire of Radio Corporation of America 
350 WEST 4TH STREET NEW YORK U. N. Y. 


TELEVISION 1948!! 

Train at an InstltutB that plonEtred 
in TELEVISION TRAINING slnct 1938. 

Morning. Afternoon or Evening Ses¬ 
sion! in laboratory and theoretical in¬ 
struction, under guidance of experts, 
covering all phases of Radio, Fre¬ 
quency Modulation, Television. lead 
to opportunities in Industry. Broad¬ 
casting or own Business, Licensed by 
N, Y. State. Approved for Veterani, 
ENROLL NOW FOR NEW CLASSES 
Visit, Writa ar Phone 

RADIO-TELEVISION 

INSTITUTE 

480 Lexington Ave., N.Y. 17 (46th St.) 

PLaza3^585 2 blocks ftom Grand Central 


* “key" man. Learn how to send and 

needa thousa^a or 
tnen for Joba. Good pay. adventure In 
Learn at home quickly 
through famoua Candler System. Qual¬ 
ify for Amateur or Commercial LI* 
reuse. Write fur FREE BOOK 
I , „ , 'HANDLER system CO- 

EDept..T-l.. Box028. Denver 1. Colo., U.S A. 


SOUND RECORDING SCHOOL 

A pianieal cngiiipt i ing course in Soiintl Funilaiiu iiUJs 
Itcconhii:;. atnl Spiiiiil Traiisiiiission nieasuieiiietii.s; Jr 
a liihoraiuiy riMiLiiiniig trunhiiilssioii sets, osrlllalors 
silij.ire i\.nc gcneiator and iiilei iiiotjulatiun analvzcr and 
otluT Ci|ui[)itiOMt. aim 

stiitiio a.<!slmiliitine hroadcast. iiimimi 
Iiiiture and mriiinerciiil siiumi recording, umler the direc¬ 
tion (>f II. y\. Tieiiiaiiic. 

HOLLYWOOD SOUND INSTITUTE, Inc. 

lO-lO-C No. Kenmor. HollywMd 27. Olif. 


In 


.LEARN RADIO! 


IN ONLY io MONTHS 

PREPARE FOR A GOOD JOB! 

COMMERCIAL OPERATOR (CODE) 
BROADCAST ENGINEER 
RADIO SERVICEMAN 


I Television Servicing—15 Months 


Veterans pet $130.00 Ekiuipment 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 

1425 Eutaw Place, Dept. C. Baltimore 17. Md.^, 

RADIO-ELECTRONICS for 



































































































AUDIO AMPLIFIERS. FM TUNERS AND 
INTERCOMS. Compiled and published by How¬ 
ard W. Sams & Co. ReKular Photofact Hize. 3,»S 
paKes. Price $3.95, 

This specialized volume of Photofact 
folders includes data on all amplifiers, 
FM tuners, and intercom systems which 
have been covered by Photofacts since 
the end of the war. The volume is bound 
in paper covers and includes 102 post¬ 
war models proiluced by 29 makers. 

Increasing importance of audio am¬ 
plifiers was given as the reason for the 
edition. Sold before the war priniaidly 
for PA installations, amplifiers are now 
being used widely as the heart of cus¬ 
tom-assembled home entertainment sys¬ 
tems, in conjunction with FM tuners, 
and in modernization jobs. 

The volume also includes complete 
material on the Webster Models 79 and 
80 wire recorders. 


THE ARCHITECTS MANUAL OF ENCU 
.N'EERED SOUND SYSTEMS. Issued by Archi- 
teclural Relations, Sound Equipment Section, 
RCA, Simulated leather covers, 2 K 8 palfes, 9*4 x 
11 Vii inches. Price $5,00, 

As the title indicates, this volume is 
intended to be a general reference work 
for architects who deal with soundJn- 
stallations. .A.S such, it is essentially an 
acoustical, rather than an electronic 
treatise, filling a gap which has existed 
for a long time. 

Acoustics is not, at present, an exact 
science to the same extent as electronics, 
so the book necessarily appears sketchy. 
But there is at least some information 
on almost every conceivahle type of 
sound installation. In addition to the 
acoustic aspects, the text goes into elec¬ 
trical requirements — wiring, types of 
amplifier units, loudspeakers. 

Slightly over half the pages are de¬ 
voted to floor plans and diagrams of 
typical setups. With each group of plans 
a set of sample specifications is pre¬ 
sented.— R.H.D, 


BUILDKITS 

YOU CAN MAKE MODERN RADIOS 
AND TEST SETS YOURSELF! 

IDEAL FOR SCHOOLS AND HOBBYISTS 


VACUUM TUBE 
VOLTMETER 
KIT 012 

» 6SN7 bridge type volt. 

meter circwit. 

• 0-500 m«croamps DC. 

4 a/ 2 '' eguare meter, 
o Output meter — 600 
ohm circuit, 1 mihi. 
watt reverence level. 

For hiKli fit-MUciicy FM 
anii TV. 11 moKciiims 
nr. 0.5 meKolima AC 

input re-.i-.tanr,-. .1 
(i)nn t,i lOOO meKOhm-. 
tn 5 nitiKes. Linear AC '* 
nc vniis n-tnoo volts, 
r. si-.iles. OHO bnlanrert 
linear <liode AC rectifier, 
j, , precision reslator. 

OxPxS". Probe for hlRh 
frequency FM and TV 

av.-nlable at extra coat. - ^ 

With coniiJlcie instrucllons. LIST C/Q QS 

PRICE . 

2.BAND RECEIVER 
^ KIT S-6X 

^ vtSts^’AC or DC 

IH ' lb This 2-lnind rert-h'cr 

IP \ J ll C<»w-r» tln;^ f.illoivinj: 

^ fc.- inr. t’lmipu-u- 

with mins .tinl lie.iiHi- 
fnl. Flitnly Imkrlin- nih 
rt-uily fnj^ 

' -- . pitK-K 

Th-se an,I many other molels itvailiilile .it Ihe fol 
liMinr jiihhi-rs: 

CONCORD RADIO CORPORATION. Chicago IH. 
RADIO WIRE television, INC.. New York City 
OLSON Riom warehouse. INC.. Akron. Ohio 
RAM RADIO COMPANY. Arll^ngton. V*. 

MISSION RADIO. San Antonio. Texu 
OFFENBACH AND REIMUS, San Francisco. Cal. 

If not available at jobber, write directly 

“*■ Write for Catalog K 


$17.95 


RADIO KITS 

120 Cedar Straat, 


COMPANY 

Now Vorh ®, N. Y, 


APPLIED PHYSICS: Electronics, Optics. 

Metallunty. Edited by C. (L Suits, Ueorice R. 
Harrison, and Louis Jordan. Published by Little, 
Rrown and Co. 6 x SMj Inches. 4.56 paites. Price 
$ 6 . 00 . 


ONLY 

$-ir95 


COMPLETE 

• 

WRITE FOR 
CATALOG 
SHEET 


Modern Design 

WALL BAFFLE 


I^rko size an«l stunly ton 
at r II et i ■" . 1 ,i IN I I I '* L 
hrai> iiiA'tnnlt' aii'l w,*'*! 
tor all "vikIiIs 'f 'Pi-ik- 
eis. ^*lro 11" Ti»i>. l U 
Wide. IhmCHII ai-il 
lllKh. .Mu'ier Bailie jjuI 
Btii.iker luoiiiuinx st-M"'- 

Klil’iplh-tl. 

Model I2I5W 

Natural Masonite Fin, 
Ish. List $16.00 

Model I2I5WS ^ 

Ivory or Brown Wrinkle 
List .. .$18.50 


Streamlined 

UNIVERSAL CABINET 


Ideal for sound instal¬ 
lations where an at¬ 
tractive baffle anti 
f?ood tone t|uality fs 
sought. Dimensional 
Characteristics , r 
Plus Natural Repro¬ 
duction . . , . Sturdy 
constructioni in cor¬ 
ner type design, com¬ 
bining heavy masonite 
and Wood. 

Model 6 K I2’'xia’’x8‘' Natural MaronitO ^ 

Model 6K5 IZ-xlZ^xa- Ivory or Broww L*.^ 

Model 8 K la-xis-x®- Natural Ma»on,te _ 

Model 8 KS 14-xl5''x9-' ivory or Brown i H .Iff _ 

Model lOK IT-xlT-xlO- Natural .. 

Model »OKS IT-xlT-xlO- Ivory or ^ „ 

Model 12K l8-x20''xl0" Natural Ma»onite 16 ^ 

Model 12KS 18''x20’'xl0- Ivory or B«wn . 

Reducers for any of above baffle*, ' 

Above models patented and patents pending 

Pressure Controlled 

LOUDSPEAKER ENCLOSURES 


.test-aid* 

FIRST-AID FOR RADIO-TELE SETS 


This book, one of a series called **Sci¬ 
ence in World War IF* devotes 194 
pages to electronics. A history of the 
work of the National Defense Research 
Committee, it de.seribes the work done 
by Division i:5 (Kleetrieal Communica¬ 
tions), Division 15 (Radio Co-ordina¬ 
tion), and the Committee on Frojmga- 
tion. Much of the material, especially 
that dealing with radar countermeas¬ 
ures, has appeared in various publica¬ 
tions, and is here brought together in a 

form easy to refer to. _ 

The section on Ojitics has some infor- j ___ 

mation on infra-red and ultra-violet i 

light, and sound, which is interesting 4 AQO OlfeRft 

from the communications point of view, I ZbO aUU ZODO I UBCO.. 


• QUICKLY LOCATES FAULTY CONDENSERS AND BESIS- 
TORS FOR FAST SERVICINQ 

• SUBSTITUTES 11 DIFFERENT VALUES OF CAP. OR 

RES. WITH SET IN OPERATION SOmmf to 40mfd 450- 
fiOO WVOC—27 ohm* to 5 meg. 

• CHECKS CONDENSER LEAKAGE ON DIRECT CURRENT 
SUPPLIED FROM OWN PWR SUP- 

• OUTPUT INDICATOR FOR ALIGNMENT—CONTIN UITY 
CHECKS 

• PROVIDES lOO VOLTS AT 100 MA FOR EXPERIMENTS- 
The»e pro only a few of the many u*e* of the TEST.AID. 


at your 
or write u* 


Tse E.aaih sTRtr.T hklyh. h-T 


/fAUlO £M6m$fRiM± 








Complete Radio Engineering 
Course. Bachelor of Science De¬ 
gree. Courses also In Civil, Elec- ^ 

trical. Mechanical, Chemical, Aeronautical Engi¬ 
neering : Business Administration, Accounting, 
Secretarial Science. Graduates succoissful. 65th 
year. Enter Sept., Jan., March, June. Write lor 
catalog. 

24108 College Av*. 
ANGOLA INDIANA 


ri! 


I Iistl. prt-ssui.- ;,;ii 


rn4U-,l liilil K't dil'M-iP'i 
M.- In ■■I'i, 

ratiKP. hlKb b'■ I ■ pii-1 
rei ,,xliirll-!ii Anti Fe* li 
iMirk HiaiiiHcnstic< itm 
Irkbijto to unusual ilimn- 
sloriii 'lual tU-s. <1 ii.ii>-il 
and liasic Trl -anRUl.ir .K ■ 
ilcii :iiil small spu,,- rt 
g:ilrrriii-ts ■Jt'er i.n " 
oiH prjii-tlcal lti'l.,11 it II n 
niitli ds. I Ihls-l- I 1 j' 
iraclhi* li .ithi I i tli Jiid 
miistriMtea of liraiy pl> 
^ixxl 


_ LOWER CELL COVER 

MASTER BAFFLES REMOVED REMOVED 

Model 6V 10''xlO*'x5'' Ivory or Brown.. SlU-Hin LjU 
Model 8 V IS-xlS^xB” Ivory or Br^n . *^-3L“^ , 
Model lOV ir-xir-xab^" ivory or Brown 20 e 
Medri I2V 20''x20’'xl0^ Ivory or Brown 22 
Above model* Patented and Patent* pending m U.S., 
Canada and G. 8 . 

Hew Super Sector 

LOUDSPEAKER CABINET 


TSI-STATE COLLEGE 


ConuMi!„-,| of a.iapirr. l-6.\Ti; tu1>c. Y“f'* 
•' luinium,- MM-ki iR. Tlie iinii tak, s less --imi', lli.m tho 
oii.:m:d 12IW m 2506 till.,', an,I tin- ‘‘'‘‘I”;’’ - 

Hi lino iht- l:!US <»r itr.lL'i Hx-kit. .NiUliiiiu *)'«* t«> »‘ii> 
unit I^ <,Miii)l,i, Just plug in and It works. 7*, 

iti„tM-y lun-k KUai.itifei‘. 121W or 2.,llS unit n»nu,l,-ir. U 
fjiili. Ill uiiiU tor $2^.*.0. 

TUBE SPECIAL: 

70L7 — $ .79 — 32U7—$1.09 

1 25BK unit & 70L7(;T-- 3.19 

2 12118 unit & 32L7GT— 3.49 

COMMERCIAL RADIO 

36 BRATTLE STREET. BOSTON 8. MASSACHUSETTS 


Ib-sigin-il for ImC c,,sl Kcn 
i-ijl 1 ,-UK-i 11 --. ‘'••j 

M 'iAll <ellliU,», 

11,1 |,7l < li.I.ll l| 1 > kl illljl- 
liiM liii-i i U It Hill' Fi 1** 
sjj ik. I .. N', -.1 "Ull, ll\ IIHI- 
rlii:.'tii.- of li'-i'y lilir,*xkl 
-iii.l I III I'l**) '*1* 

Ilii.v.ii I.i-ii 1 !* n til-- Ixicl 
),l,t II i> -t II |<i!lir( :i Jihl 
iiirji't"i. M"iiiiui' f-M" lilt-'' 

ii'-it jIIlMoih 

size 20"x2rK6'' (specify 

color) List $15.00 

Reducers for 8" or lO^ 

speakers. Net -30 

Acoustic Design Patent 

Applied For. 

U*uai discount* prevail to Jobber*. D**'**’* 

and Manufacturer*. All pr«e* F.O.B, San 

Francisco, California. No C.O.D.a 


3597 MISSION STREET 
San Erancisco, California 


Book Beviesvs 
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SENSATIONAL 
BUYS! 



FAMOUS R.C.P. 
HI-MEG 

MULTITESTERS 

Model 450A ONLY 

$20-95 

Are you iniprcsscii by 
biff names and sky-hook 
prices? R.C.P. is bitr, 
to()—but big fiioiigli to 
yank down iii'.truineiit 
♦ u 1 .1 , prices even for shoe- 

;=tring bankrolls. This model #450 series coni- 
IMres with the finest ] precis ion testers on the 
market- yet costs you approximately half! Slashed 
operating costs help you coiniiete for more service 
Imsiiiess. Order now from your jobber, or write 
direct. 


Top resistance range of SO Megohms, no tubes or 
ranqei of volts-ohms-current- 

I'®®® p "- 

germanium crystal rectifier for AC. ’Handsome panel, 
heavy duty oak case. 


MODEL 450AP, Portable @ $24,95 
MODEL 450C, 20,000 ohms p,v. @ $28..i0 
MODEL 450CP. De Lux© Portable @ $32.50 

sr^ri R.C.P.—BEST FOR nCFRY TEST 


RftOtqCjTYMODUCTSCO., INC. 

11 WtSi ISih btieer ■ "iifc H T 


Irmio tube 

1 For immediate shipment 

:s' 

1 R.M.A. Guaranteed 


1 Individually Sealed Cartons 


1 GT Types 

Miniature Types 


1 6K6GT .40 

155 

.50 

6K5GT .46 

)T4 

•55 

1 6V6GT .46 

1R5 

.55 ' 

1 6SA7GT .46 

354 

.55 

1 6SJ7GT .46 

6BA6 

.50 ’ 

1 6SK7GT .46 

6BE6 

.50 

I 6SQ7GT .46 

6AT6 

.42 

6X5GT .40 

12BA6 

.50 

I 12SA7GT .46 

I2BE6 

.50 , , 

1 12SQ7GT .46 

12AT6 

.42 

1 12SK7GT .46 

35W4 

42 

12SJ7GT .46 

50B5 

55 

1 35L6GT .40 


s 

1 35Z5GT .32 



1 50L6GT '.46 



1 Jsr. DEPOSIT REOUIREC 

I ON C.O.D.—2% C,0,D. 1 

1 lO’/o DISCOUNT ON LOTS OF 50 OR MORE 1 

RAVAC ELECTRONICS CORP. , 

1 432 Fourth Avenue 


1 New York 

16, N. Y. 

— 1 S 



WE’VE MOVED 

More Space—Better Service 
3 TUBE PHONO 
AMPLIFIER 

*1.95 

COMPLETELY WIRED, 
VOLUME AND TONE CONTROLS 

Set of 3 tubes: 50L6, 35Z5, 12A6, „ , , $1,10 

Output trans. 50L6.. i .3.1 

!di Meg. vol, control with sw. ^17, 

I ' pm speaker l . j ■ i.^ , ,|i!} 

^1"' pm speaker .- . r-i ■ J. ^ j 1 "lI 

pm speaker ! 1 i.l.l 

fix4" pm speaker .^ 1 jf 

H' pm speaker . ,,,,,,, i.ib 

Webster pickups .......”' 7 ' 1 

Astatic Cartridges L-70A, i.-26A!^^ ' 1 

Alliance motor & Turntable , 2 HO 

\M #400 INTEHMIX CHANCER ..24.:ii 
ti.E, Reluctance Cartridge .... 4..3J 

Phono Pre-Amplifier complete with 

.. ., 4,95 


aior ^oil, 12&A7^ 

All prices f.O-B. N.y.C—on C.O.D. 2Sqi> Deposit. 
Wrtto lor free catal<»g. 

THE ROSE COMPANY 

91 Pjrk Place, Dept. C, New York 7. N. Y. 



TALK ANYWHERE 


INSTANTLY TO ANYONt 

With INTER*TALKIE! JUST PUSH 
^BUTTONS AND talk TO^Ir FROM 
^ L I '^•f^CRENT PLACES! NOT 
1 A PHONE—LOUD ROOM VOL- 

electric "plug 

1 INS" OR TUBES NEEDED! SIT 

unner ”*^0 IT! SIMPLE TO 

homes, OFFICES. 
S^RES, FARMS, ETC. GUARANTEED' 
NIDW/av «Ai free details TODAY 

mmVAI^ALES CO., Dept. RC-IO, KEARNEY, NE8R 


TKii VHF alignment 
WAND fi»«i e contiwni chwcli 
on th, •li,„wi«ni of Fm. tv a ySif ^ Alifninent Wsnd 
oin«t 5.500 me wouipmwni c!ut- WWWW Inttmction* ^Oc 

COMPANY 

_Ksitist Lily X Mo 


fitrA OoTx/Joh fknv in 

RADIO 

SOUNDohd TEkEVISiaiV 


LEARN quickly IN 
THE GREAT SHOPS OF 

COYNE 

NOT A <«HOME STUDY” COURSE 

Get ready for a t^tt^ job, bigger pay NOW in 
Radio. Cash m with “All-around'* knowledge of 

at - You learn quickest 

at COYNE because it's a real SHOP course! 

t let lack of cash hold 
>oii back. Many earn while learning FREE I'm 
ployment Service to graduates. Get faasfoday! 



SEND COUPON FOR FREE BOOK 


75 


51 
U 
72 , 73 


10 

87 


Index to Adyertisers 

Allied Radio Corporation 

Almo Electronics. Inc, .. 

Alvaradio Supply Co. '.V.V.a? oc 

American Surplus Products Co. . "at 

Amperite Co.. Uc, .**74 

Amplifier Corporation of America ... 80 61 93 

Waiter Ashe Radio Co. ou. 01. VJ 

Audel Publishers . 

Boland & Boyce Publishers, Inc. ai 

Bradshaw Instruments Company . 

Brooks Radio Distributing Co. 

Buffalo Radio Supply 

Burstein-Applebee Company. 04 

Engineering Institute 6 45 

Certified Television Laboratories ' 84 

Cleveland Institute of Radio . 17 

Collins Audio Products Co, Inc, . aa 

Commercial Radio . « 

Communications Equipment Co, la 

Coradio Co. gj 

Coyne Electrical School .. .« I? 

Custom Craft Mfg. Co. . * oc 

DeForesfs Training Institute . ji 

The Electric Auto-Lite Company ... 

Electronic Corp, of America 
Electronic Research. Inc. 

Electro-Vo ice Manufacturing Co. no 

Espey Mfg. Co,. Inc. . 27 

Fair Radio Sales. y- 

Feller Engineering Company . . ... ac 

Franklin-Eflis. Sj 

General Cement Mfg, Co. ... b» 

General Electronic Distributing Co,. 47 85 

General Test Equipment ... .. ' oX 

Gould Green » 

Greylock Electronic Supply Co. ... '75 

Hallicrafters Co. oT 

Hallmark . ..i!!.'!;!.'!!!!! i.;. 92 

Hawkins Radio Company . 91 

Heath Company .co C9 

Instructograph Company . '05 

Correspondence Schools . 9 

JFD Manufacturing Company ... 77 

The JRI Trainers . . 

Kierulff & Company gn 

S. Kleinman 22 

Lafayette-Concord ... 49 

Leotone Radio Corporation 07 

Lifetime Sound Equipment Co,'. 92 

McGraw-Hill Book Co. 97 

McMurdo Silver, Inc, 71 

M ?■ S°- K ' .BackCov,; 

Metropolitan Elactronic t Instrument Co. ?| 

Mid-America, |nc. ' S4 

Midway Sales Co. . 91 

Midwest Radio Corporation (7 

Moss Electronic Distributing Co. 53 

Motor Industries Company . 97 

Murray Hill Books, Inc..7a ac 

National Plans Co. 93 

National Radio Institute .!!!!!!!!..'!.'!! 3 

National Schools 5 

Nelson-Hall Co., Publishers . 70 

Opportunity Adlets . 

Oiford Reconing Service 
Precision Apparatus Company .. 

Progressive Electronics Company 

Radio Apparatus Co. 

Radio City Products Co., Inc. 

Radio Corporation of America .. 

The Radio Craftsmen, Inc, 

Radio Dealers Supply Co, o- 

Radio Distributing Co. 97 

Radio Kits Co. . 9^ 

Radionic Equipment Company . 90 

Radio Publications. 92 

Radio Supply & Engineering Co. 

Ravac Electronics Corp. 9^ 

Risco Electronics . 75 

The Rose Company. 


. 91 

. 93 

. 77 

. 76 

. 92 

96 
14 . 15 
93 
86 


96 


Send at once for Big Free Book on 
Radio, Sound and Television, and facta 
about our Finance Plan. 

- MAIL THIS COUPON TOOAY^^^-1 

I B.w. COOKE, Pre.,, J 

! sSo*'2 Sr®fr*®*i:*""l***'**® School I 

, SOO S, Poulfna St., Dept, 7 *- 8 h. Chicago 12, III. * 

I Plcaae send Big FREE Book and complete details. > 

I NAMF. j 

I STREET.** . ; 

L-LL -■ ^.STATE. j 


Radio school directory 

(Pages 94 - 95 ) 

American Radio Institute 
Baltimore Technical Institute 
Candler System Company 
Commercial Radio Institute 
Don Martin School of Radio Art$ 
Hollywood Sound Institute Inc. 

Lincoln Engineering School 

Milwaukee School of Engineering 

RCA Institutes 

Radio Television Institute 

Radio Tr^nJng Association of America 

Tri-State College 

YMCA Trade a Technical Schools 


.. 19 

.. 80 
64 , 65 
.. 57 

4 

20 


Howard W. Sams & Co., Inc, 

The Sargent-Rayment Co.!. 

Senco Radio, Inc. 

N. Silverstine .. . 

Solar Manufacturing Corp. 

Sprague Products Company 

Sprayberry Academy of Radio 7 

Superior Instruments, Inc. . 68 

Supreme Publications . . o? 

Tarrytown Metalcraft Corp, .. 77 

Technical Radio Parts Co. m 

..■■in.ld.F.on.Co.er 

VibMloc . ‘'-il 

Wells Sales, Inc. „ 

York Distributing Co. gj 

RADIO-ELECTRONICS for 
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ELECTRONIC ENGINEERING PRINCIPLES, 
by John D. Ryder. Publiahed by P""*''*;***”’ 
Inc. 6Vi X 9Vi inches, 398 pages. Price >6.65. 

Written by a professor of electrical 
engineering who has specialized in elec¬ 
tronic tubes, this book will prove valu¬ 
able to anyone interested in studying 
the action of the various types of tubes. 
Tubes covered include the cathode-ray 
indicators, diode rectifiers, vacuum tri- 
odes, multi-element tubes, amplifiers for 
small and large signals, gas diodes, 
gas-control tubes, photoelectric cells, the 
cyclotron, and the mass spectrograph. 

The author begins with the explana¬ 
tion of the fundamental particles (the 
various types of atoms), electron bal¬ 
listics as applied to vacuum tubes, and 
the actions taking place in such tubes 
as the cathode-ray type. The necessary 
mathematics is included, together with 
curves and diagrams so that the reader 
is enabled to follow the material easily. 

The section on thermal and field emis¬ 
sion of electrons is very refreshing and 
makes the subject much clearer than 
many textbooks on the subject. Ref¬ 
erences are given so the reader can 
delve more deeply into the various sub¬ 
jects discussed if he desires further in¬ 
formation.— H.W.S, 


eludes dipoles, single wire types, loop 
antennas, parallel-wire arrays, rhom- 
bics, V-shaped antennas, parabolas, 
cones, horns, and wave “lenses'\ The I 
b:adiation resistance of antennas is con¬ 
sidered at length. The author then 1 
delves into wave conductors and reso¬ 
nant devices, properties of transmission 
lines, and fundamental properties of 
wave guides and cavity resonators. 

Several chapters are devoted to 
screening and shielding; oscillator de¬ 
sign; impedance of mixer, diode, and 
amplifier tubes; antenna entrance cir¬ 
cuits, wide-band amplification, feedback, 
operation of single- and multi-grid mix¬ 
ers, and frequency drift and control. 

The noise of single and multi-grid 
stages receives considerable attention. 
Equivalent networks and wide-band de¬ 
tection, microphonics, the selection of 
tubes, FM receivers, impulse receivers, 
and radar receivers are among the 
topics covered. 

A lengthy bibliography includes 409 
references from 47 publications.— 
HAWS, 


Answers to your problems in 
THEORY AND DESIGN 
OF FM EQUIPMENT 


H«r« is a thorough treatment of 
FM which relates basic princi 
plos with best practicaJ methods 
of design, it covers fundamentals 
In a detailed chapter which 
brings out Important relations 
between amplitude, fregueney 
and phase modulation, and lays 
the basis of treatments avail¬ 
able to the design engineer. 
From such a starting point, this 
intensive book goes o.i to praetl* 
cal applications m auxiliary ao- 
paratus of FM nclwcrks. trans¬ 
mitters. receivers and aerials 
. . shows use of numerical eaJi. 
cdlatlons and design formulas 
in eguipment now In use. 


FREQUENCY 

MODULATION 

By August Hund, Consulting engineer 
3TS pages. 0x9. illustrations. S4.50 



L’LTRA- AND EXTREME-SHORTWAVE Rp 
CEPTION, by M. J. O. Strutt. Publi.hed by 
D. Van Nostrand Co., Inc. 400 pajrea. 5% x 8% 
inches. Price $7.50. 

This book covers the design of re¬ 
ceivers and antennas for use in the h.f., 
v.h.f., u.h.f., and s.h.f. (micro-wave) 
regions. It embraces the frequencies, 
from 6 to 30,000 megacycles (fifty me¬ 
ters to one centimeter in wavelength). 
Basic data is given for designing radio 
receiving equipment throughout this en¬ 
tire range. 

The opening chapters deal with the 
polarization, reflection, absorption, and 
refraction of radio waves; ionospheric 
disturbances; man-made, atmospheric, 
and interstellar noise; and various 
forms of modulation. 

One chapter discusses noise generated 
in tubes, resistances, networks, and 
resonant circuits, and presents mathe¬ 
matical definitions of noise and the 
noise-figure of electronic tubes. 

The section on antennas for the 
higher frequencies is up-to-date and in- 


BASIC MATHEMATICS FOR RADIO, by GpoTO 
F. Maedel, E.E. Publi»hed by Prentice-Hall, Inc. 

5 X 9 V 4 inches. 339 pases. Price $<*75. 

Mathematics is necessary for under¬ 
standing electronic phenomena but most 
mathematics books give generalized in¬ 
formation including much material not 
useful to the radio man, and therefore 
are not particularly interesting to him. 
This text begins with basic arithmetic 
and ends with complex numbers. The 
author, who spent several years teach¬ 
ing mathematics to radio students, has 
kept his treatment strictly within the 
lines of usefulness in radio. 

Exercise problems and step-by-step 
explanations of their solutions are 
spotted plentifully throughout the 
pages. The reader is carried through 
the work in logically planned stages 
so that any intelligent person can use 
the text for unaided home study. The 
language is clear and no assumptions 
are made by the author about previous 
knowledge on the reader’s part. 

Mathematics is never a painless sub¬ 
ject except to those especially interested 
in it but this book will at least make 
numbers and their use easily under¬ 
standable.— R.H,D, 


TbiB book shows you bow matbemBtical for¬ 
mulas are applied to enirineerinir solutions by 
usinir tables and curves—»ives you explanations 
directly in tbe illustrations so that fiRures can be 
used without re-readinK the text . . . helpful in¬ 
formation for employing special design formulas 
in connection with band width characteristics of 
networks . . . testing methods useful in design¬ 
ing and maintaining FM receivers. 

Here’s practical information on formulas for 
. small modulation index, wave propagation in the 
I present-day FM »>»nd, time constants in FM ne^ 
[ works. FM signal generators, alignment of F M 
receivers, feeders used in FM systems, transmit¬ 
ter antennas, etc. 

10 DAYS FREE EXAMINATION 

McGRAW-HiLL BOOK COMPANY, INC. ■ 

330 West 42nd Street. N.Y.C. 18 I 

Semi Im- a t-nw (rf lluiurs Frequency Modulation I 
for in (lavs' exaiiilmitloii on approval. In i« days l I 
will leiiiit $4.r<u. plus a few cents postase, or rc- | 


turn the .HJOk' postpaid.* 


Name . 

Address . 

City and State 
Position . 


.. 

• SAVE! We pay postage and packing charges if you 
send cash with your order, same return privilege. 


lAPIOMlMl mCTRICIAM^ 


> VOIUMI 
5CT 


<8SaS»( RADII 



Suffgeated by: E, R, Donohue, Walla Walla, W(Uh, 

'■No, you kids have not found a gold mine, and get that thing out of my mouthl*' 


^^rc's a PIlACTlCAfi set of radio books just off the 

press! Gives Vou "kninv hosv” on everythiiiR In 
Kadlo today. Uaslc principles to newest In Televi¬ 
sion and F.M. -hmv roiistrie-t. Insti.n. 5er\lce. 
latest trouble-shooting methods. Itthb 111iistr.iti ns, 
mer 1500 Pages. Ideal for referem-e tnr home train¬ 
ing. To prore how valuable these great Iwaiks can be 
til >-ou. Co)-ne will give yon a FRKE copy of otir 
niw hilpfiil '•I.'jO New Radio Iilagrains KMiliilmJ' 
for Irxiking over the " Vol .Set. OFF Kit LlMlTin> 
\rT NOW! We will senil >oii .1 nd. s*t .VI ■ 
J'lllII PIIACTIC.VIa R.VIHO for 7 days FUCK ex* 
aiiiiiiullon. togetl-r with Itaillo Diagrams. I.<).^k set 
iiier for T diiy»- If 111*^ ” 

after 7 days and |:t iiiiMitlily until $10.75 is paid. 
If von don't want the set. 
return It and ymi owe 

NOTHING. Either way you f 
keep Diagrams Hook Free. 1 

SKND NO MONKV! Con l 

pon asks to see 1; 

IsMiks free aiiil . 

get yiMir gift hook 

for doing It! Send j _ 

couQon ?^ \Vi ' 

Educ'-ti'onal Book Publishing Division 
COYNE ELECTRICAL L RADIO 
SCHOOL. Dept. 78-11 
500 South Paulina St.. Chicago 12. Illinois 
OK. Semi me. pi«t|iaid. Coyne's new volume seL 
■ applied practical RADIO’ for 7 Days I; ItEB 
TRIAL per your offer. Also send, absolutely 
"150 New lUdio Diagrams Explained as a gift. 

I NAME.. 

I ADDRESS. I 

I TOWN...ZONE.. STATE... 1 



OCTOBER, 1948 


(Printed in U.S,A.) 
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RELAYS 

FOR EVERY PURPOSE 

I Over a Million in Stotk! 


Stock 
No. 
RIOl 
R102 
R 103 
R-105 
R-106 
R1S2 
R 1S3 
R 154 
R155 
R158 
R159 
R160 
R161 
R12I 
RI23 
R«02 
R-515 
R-517 
R-519 
R-520 
R-521 
R166 
R-168 
H-240 
H-241 

Stock 

No 

R-109 

R-UO 

R-n2 

RIU 

R-603 

H-238 

H-239 


24V 
24V 
24V 
12V 
12V 
12V 
12V 
6V 
6V 
6V 
6V 
150 V 
150 V 
150V 
24V 
12V 
250V 
250V 
32V 
24V 
24 V 

250 350V 
49V 


STANDARD DC TELEPHONE RELAYS 

‘ Coil 

RtsisUnce Conlacis 
1500, OPST (NO) 

400. SPOT 

OUAL IOOO 3PST(NO) 


Operating 

Voltage 

24V 

24V 


600. 
1300. 

50 

200 . 

200 . 

100 . 

50 
50 
12 
10 
5000 
6300 
6500 
750 
250 
14000. 
14000 
1000 . 
DUAL-200 
0UAL.200 
40000 
650 


3PST(NO) 

3PST NO 
DPDT SPST (NO) 
SPOT SPST NO) 
SPST NO) 
SPST(4N04NC) 
4PSTtNO) 

DPST iNO) 
3POT-3PST NO) 
3PST 2NC1NO) 
2PST(N0)SPDT 
SPST (NO) 

3PSTiNO) 

SPST NO) 

DPST rNO) 

SPOT 

OPDT 

DPOT 

OPDT SPST > NO) 
4PST <NO) 

DPST NO) 

SPOT SPST (NO) 


Operating 

Voltage 

24.48V 

24-32V 

90-I20V 

24V 

24V 

24V 

24V 


TYPE 18 DC TELEPHONE RELAYS 


Manufacturer 

Auto. Clec. 

Auto. (Elec. 

Auto. Elec. 

Clare 

Clare 

Guardian 

Stromberg 

Clare 

Auto. Elec. 

Stromberg 

Siromberg 

Auto. Elec. 

Auto Elec 

Clare 

Clare 

Clare 

Clare 

Clare 

Auto. Elec. 
R.B.M. 

Kellogg 
Stromberg 
Aulo. Elec. 
Auto. Elec. 
Clare 


Net 

Each 

SI.35 

1.10 

1.35 

1.20 

1.25 

1.10 
1.25 
1.20 
1.15 

1.10 
1.10 
1.05 

.90 

1.65 

1.75 





Whether you require large quantities of relays for 
production runs or single units for laboratory or 
amateur work. Wells can make immediate delivery 
and save you a substantial part of the cost. 

Our capoble engineering staff is prepared to offer 
assistance in the selection of correct types to suit 
your exact requirements. 

Each relay is brand new, standard make, inspected, 
individually boxed and fully guaranteed. 

The following list represents only a tiny portion of 
our relay stock. Write or wire us for information on 
types not shown* 


CUTLER HAMMER 
HEAVY DUTY CONTACTORS 


SENSITIVE 
DC RELAYS 


Stock 

... , No. .w... 
-75 R.218 4-6V 

1.25 [R.220 75V 
R-221 18.24V 

R 174 250V 
R 175 350V 
R 176 24V 
R 177 24V 
R-600 8 12V 

R-507 24.48V 


Operating Coil 

Vollage Resistance Contacts 


1.20 

1.95 
2.10 
1.20 
1.59 
1.20 

2.95 
1.25 


Coil 

Resistatice 

4000. 

3500 

6500 

500 

400 

150 

180 


Conlacts 
SPOT 
SPOT 
SPST (NC) 

4PST NO) 

OPST no: 

OPOT-SPST (NO 
OPST(NO) 


Manufacturer 
Auto. Elec. 
Auto. Elec 
Auto. Elec. 
Auto. Elec 
Auto. Elec 
R.B.M.* 

Auto Elec 


1800 

5000 

5000 

5000 

11000 

250 

300 

5000 

1000 


SPOT 
SPOT 
SPST (NO) 
DPST(NO) 


Slock Operating Coil 

Resistance Contacts 

5' M SPST(NO)100A. 

Sian iSXKS ^ SPST (NO) 50A. 

R180 12V DC 25 SPST (NO) 50A 

Net H'232 24V 55 SPST iNO) 50A 

Manufacturer Each JJ-233 6V is SPST;NO) SOA.' 

H-235 24V 70. sPST (NO) lOOA. 



Kurman 220C $1.95 
Allied Cont. 120 
Allied Cont. 

G.M. 


OPDT-OPST (NO) C.m! 

DPST (NO) G.M. 

4PDT G.M. 

SPOT S-Dunn-KS 

SPDT-DPST (NC) Guardian 


1.15 
1.85 
2.95 
1.50 
1.65 
2.10 
1.15 


Net 

Manufacturer Each 
6141H34A $3.85 

6041H83A 
604H308 
6041H8B 
Metal Cased 
Metal Cased 
Type B6 


3.00 

3.25 

3.85 

3.25 

3.15 

3.85 


DIRECT CURRENT AIRCRAFT CONTACTORS 


TYPE BO DC RELAYS 


Net 

tVcn I Operating Coil 

No. Voltage Resistance Contacts 


$1.50 

1.50 

1.75 

1.30 

L25 

1.25 

1.25 


■iK 


Stock 

No. 

R 125 
R 126 
R-504 

Stock 

No 

R-164 

R-512 

R-513 

R-514 

•R-526 


SCALED DC telephone RELAYS 

Operating Coil 

C0»,.C., 

90 120V 2000 OPDT cin\l 

24-70V 2800 SPOT CE 0103025 

V TYPE DC TELEPHONE RELAYS 

Coil 

Resislance 
1000 
3500 
300 
60 
35 


R 169 24V 
RI71 24V 
RI72 5-8V 
Rt73 7-6V 
R-529 24-48V 


250 

230 

30 

5 

1000 


V.. Manufacturer Each 

SPST (NO) Altied Cont. $|.95 

DPOT Allied Cont. 2 15 

OPOT-SPST (NO) Allied Coni. 170 

SPST (NO) Allied Cont. 1 25 

*>P0T Allied Coni. 2.50 


TYPE BJ DC RELAYS 

Stock Opera ling Coil 

.1®'^*** Resistance Contacts 
5 OPST (NO) 

R 205 24V 260 OPDT 

R W< 12V 75 SPST (NO) 

H-237 27V 230 DPOT 


Stock Operating 
No. Voltage 
R-182 28V 
R 183 24V 

R184 ^8V 
R-185 24V 
R 186 24 V 
R-187 24V 
R188 24V 
H.234 14V 


Coil 

Resistance 

80 


50 

100 

132 

100 

200 

45 


Contacis 
SPST(NO)25 A 
SPST,NO)50 A. 

SPST(NO)100A. 
SPST NO)50 A. 
SPST (NO) 50 A. 
SPST rNO) 50 A. 
SPST (NO) 75 A. 
SPST(NO)30 A. 


Net 

Manufacturer Each 
Guardian $1.85 
Allen Bradley 2.75 
Type B6A 

General Elec. 2.95 
Leach 5055ECR 2.75 
Leach 7220-3-243.50 
Allen Bradley 2.95 
Allied Cont. 2:95 
1.65 


ANTENNA CHANGEOVER RELAYS 

Stock Operating ~ “ 

No. Voltage 
R 192 6 12V DC 
R-231 12VDC 
R-256 24 32V DC 


Coil 

Resistance 

44 

100 


Contacis 
2P0T 10 AMP 
OPDT 6 AMP 
SPDT-OPST (NC) 

DPOT (IKW) 
SPDT-5PST 


Net 

Manufacturer Each 
Allied-NB5 $13S 
G. E. 


Guardian 
G. E. 

C E.-500W 


.95 

1.45 

2.45 
1.95 


Net 

! HEAVY duty KEYING RELAYS 

3 00 Stock Operating Coil 
3.00 I ^Voltage Resistance Conlacts 


.R 501 no AC 4 

Manufacturer Each } 12-32V DC 100 

Allied Com. $115 1 

Allied Cont 1.25; COMBINATION PUSH BUTTON AND 

1.15 REMOTE RELAY 

1.25 'Stock Operating Coil 

H^^I4 Contacis Manufacturer Each 

H-Z44 12-24 V DC Dual-60 SPDT CR2791-R106C8 $1.65 


Allied Cont 
Allied Cont 


Operating 
Vollage 
24.32V 
24-48V 
12-24V 
4 6V 
6V 


Manufacturer 
W E 
W E. 

W E 
W E 


W E 


Contacts 
SPST NO) 

DPOT 

OPDT-DPST NC) 

SPOT 

DPOT SPST INC- 
INOi „ ^ 

AC-STANDARD TELEPHONE RELAYS 

Operating Coil 

Resistance Conlacts Manufacturer 

none Clare 

DPST. NO) Clare 

“ 3PST fNO; Aulo Elec 

pPST.lNO-lNC Aulo. Elec. 
SPST NO Auto. Elec. 


DIRECT CURRENT 
MIDGET RELAYS 



,R 248 28V DC 
'R 24 4 75VAC 
Net iR 206 24V DC 
Each r-207 24V DC 
S1.20 R.219 50V DC 
130 R-217 115AC 

1.20 R-525 24V DC 
R 508 no AC 
R.506 24 V DC 
R-510 24 V DC 
R 604 24 V DC 
H-608 115 AC 
r.rh 12V DC 

10« '1-223 28V OC 

H 230 12 24V DC 
H-231 24V 


1.05 

1.05 


Net 


$0 95 
1.50 
.95 
.95 
.95 


150 

265 

150 

210 

1500 

600 

200 

600 

300 

200 

200 

35 

150 


Contacts 

OPOT 

NONE 

4P0T 

SPST(NC) 

SPDl 

4PST NO) 

4P0T 
SPDT 
3PS1 (NO) 

DPOT 
SPST(NO) 

SPSTI NO) 

OPST NO) 

DPST I INO) (INC) 
SPDT 

DPOT SPST NC) 
SPST (NC) 
ShST(NO) 

SPST(NO) 

OPDT 
OPST(NO) 

OPOT 

4PDT 


Manufacturer 

Clare 

Clare 

Clare 

Clare 

Clare 

Clare 

Clare 

R.B.M. 

R.B.M. 

Atlied Cont. 
R.B.M. 

Allied Cont. 
Allied Cont. 
Clare 
Guardian 
Price Bros. 
Clare 
E-ZEIec. 
RB.M. 

Clare 
P A B 
R.B.M. 

R.B.M. 


Nel 
Each 
$1.20 
.60 
1.20 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.20 
1.15 
1 15 
1.15 
1.10 
1.05 
1.10 
1.00 
95 
.65 
1.90 
95 
1.20 
1 20 


SPST(NO)lOA 
SPST(NO)20A 
5PDT-3 AMP 
4P0T-3 AMP. 
DPST (NO)15A 
SPOT-10 AMP 
OPDT-IOAMP 
SPOT-6 AMP 
DPST NOSA 
3PDT-10 AMP 
SPST(NO) 30A. 
SPST(NO)20A 
3PST(NO)lOA 
SPST(NO)40A. 
OPST(NO) lOA. 
DPST (NO) 5A. 


ry«t i ADJUSTABLE TIME DELAY RELAY 

Manufacturer Each Stock Operating Coil 

Guard. 36471 $1.05 No V®****® Resistance Contacis Manufacturer Each 

Leach 327 1.75 R-2« 115 AC SPST NO) or RW Cramer 

PJB KL 1.20 (NC) 10 AMPS l-120Sec $8.95 

PfB SP 1.25 DC MECHANICAL ACTION RELAYS 

Coil 

Re'i'le^ce Contacis Manufacturer Each 

” j;E«ver C.M. $0 95 

200. 2 Lever _ 95 


SI. DunnlXAX2!25 

Guard 34464 1.25 * 

0u.«) 37119 1.95 

Cuard. 516913 1115 * **'' 

St. Dunn-B2A 1.25 

SI. Dunn-]HXX2 25 

Guard-BK2 1.05 Stock Operating 

135 No. Voltage 

1.20,R-511 24V DC 
1.15 


Price Bros. 


R.B.M 


DC-TYFE 76 ROTARY RELAYS 

Operating 
Voltage 


R-197 9 16V 
R-198 9 16V 

R-199 24-32V 
R 200 24-32V 
R-201 24 32V 

R-601 9 UV 


Coil 




Resistance 

Con lac Is 

Manufacturer Each 

70 

OPOT 

Price Bros. 

$1.65 

125 

6PST (3 NO) 




(3NOSPOT 

Price Bros. 

1 65 

250 

SPOT-DPST (NC) 

Price Bros. 

I 65 

275 

3P0T-SPSTINC) 

Price Bros 

1 65 

250 

OPSTiNO SPOT 




(NC) OPOT 

Price Bros. 

1 65 

60. 

3PST(NO) 

Price Bros. 

1.65 


TYPE C.M.S. RELAY 

Coil 

Resistance Contacts 
200 MICRO-SW 

SPST NO) 


Net 

Manufacturer Each 
Clare $2.45 


DC CURRENT REGULATOR 

Stock Operating Coil 


Vollage 
6-12V OC 


Resistance 

40 


Conlacts 

SPST(NC) 


Net 

Manulacturer Each 
C. E. $0.85 



DIRECT CURRENT 
KEYING RELAYS 


Stock 

No. 

R-500 


'stock 

No. 

R-621 


LATCH and reset RELAY 

Operating Coil 

Resistance Conlacts Manulacturer Each 

12V OC 10. DPOT-10 AMP St. Dunn- 

CX-3190B $2.85 


Operating 

Voltage 

6-I2V 


DC-ROTARY STEP RELAY 

Coil 

Resistance 


30 


Contacts 
3 POLE 
23 POSITION 


Net 

Manulacturer Each 


W E. 


$10.95 


Stock Operating Coil 

Voltage Resistance Contacts 


R 190 12 V 

R-191 28V 
R192 12V 

R193 S-8V 

R-194 24 V 


DPOT 10 AMP 


Manufacturer Each 
Advance Etec. 

Type 2000-A $i 15 
^ 1.20 


Slock Operating 
No. Vollage 
R-230 5-8V 


DC-RACHET RELAY 


Coil 

Resistance 

2 


Contacis 

SPDT-OPSTTNO) 


Net 

Manufacturer Each 
Guardian $2.15 




32 

50 


170 


OPDT 10 AMP Guardian 

3PDT 10 AMP Allied Coni 

DPOT 10 .MP 

rprT;!!S!i.A«pi)??6“” 

Type 1054SNW1.25 
C.E.Co. 1.15 


OPDT 3 AMP 
OPDT 10 AMP 
SPST (NO 
SPDT 2 AMP 


18.5 SPDT 10 AMP 


1.15 


Guardian 
Leach 
Type 1253DEWI 25 
Leach-HTM 105 


Speciol Sample Engineering Offer 

Any ten reloyb listed (one of each type) 
with the exception of Stock Nos. R-621 
and R-246—only $10.00. 


ORDER DIRECTLY FROM THIS AD OR THROUGH YOUR 
LOCAL PARTS JOBBER 
Manufacturers: Write for Quantity Prices. 

Distributors: Write for The New Wells Jobber Manual. 


320 N. LA SALLE ST., DEPT.-Y, CHICAGO 10, ILL. 

RADIO-ELECTRONICS for OCTOBER. 1948 


































Switches in small offices do 
a distant operator's bidding. 


IT TALKS WITH FINGERS 

For tliose who want to talk, Rell Labora¬ 
tories scientists developed the telephone. For 
those who prefer the typewritten message, 
they developed TWX — Tclerypewritcr 
Exchange Service. 

Fingers on a keyboard send your message 
to be tvped by one or scores of other tele- 
tvpewriters selected at your recpiest from 


the 21,000 instruments connected to the 
Bell Systems nationwide TWX network. 


As in telephone service, your TWX con- 
necrion is set up through switching systems, 
manual or mechanical, as best may serve. 
And over long distances your message travels 
economically with many others on the same 
pair of wires. All these technics are prod¬ 
ucts of Bell Telephone Lalx)ratories research 
in the telephone art. 



BELL TELEPHONE LABORATORIES 

EXPLORING AND INVENTING. DEVISING AND 
PERFECTING FOR CONTINUED INIPROVEnIENTS 
AND ECONONtlES IN TELEPHONE SERVICE. 


T\\ X is totlay a vital link in the nation’s 
chaiit of communication. And year by year 
it benefits from the steady growth of the 
telephone system which carries it. 














The Little Volume Control 
with BIG Jt^vantages 


' Market' 


^^^tfnpler , 
®f^/stallatFo?t 



The small size of ilie Mallory Midgetrol lets you service 
portables, aulo radios and small AC-OC receivers wliich 
require ‘s/ie" controls. 


The unique shaft design of the Mallory Alidgetrol saves 
installation time with all types of knobs. 


Electrical characteristics let you use the Mallory Midge- 
trol to replace IVi" as well as controls. Stocks arc 

further reduced because no sjtecial shafts are needed. 


The Mallory Midgetrol is quietest by actual tests —and tests prove it 
stays quiet, too. In addition, it has nine big features that are all new. 


• NEW SIZE s NEW SHAFT • NEW SWITCH 

• NEW DESIGN • NEW EXTENSION » NEW ELEMENT 

• NEW TWO-POINT SUSPENSION 


• NEW CONTACT 

• NEW terminal 


iP ^”t-6on Controls. See your Mallory Distributor. 




capacitors^. . .CdNTfeOL^S _ .VIBRATORS . 
^WITCHES. PESJSTORS i?. RECTIFIERS. .. 
WRAPACK* POWER SUPPtlES . . . FJITERs' 

ED PKECISlQiN D U CTS ■ 
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